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ARIZONA PUBLIC SERVICE COMPANY 
2003-201 2 

TEN-YEAR PLAN 

GENERAL INFORMATION 

Pursuant to A.R.S. 4 40-360.02, Arizona Public Service Company (“APS’) submits its 

2003 -20 12 Ten-Year Plan. Additionally, pursuant to Arizona Corporation Commission 

(“Commission”) Decision No. 63876 (July 25, 2001) concerning the first Biennial Transmission 

Assessment, A P S  is including with this filing its Transmission Planning Process and Guidelines 

and maps showing system ratings on A P S ’  transmission system. The Transmission Planning 

Process and Guidelines outline generally A P S ’  internal planning for its high voltage and extra- 

high voltage transmission system, including a discussion of APS’ planning methodology, 

planning assumptions, and its guidelines for system performance. The system ratings maps show 

emergency and continuous system ratings on A P S ’  extra-high voltage system, and on its Metro, 

Northern and Southern 230 kV systems. 

This 2003-2012 Ten-Year Plan describes planned transmission lines of 115 kV or higher 

voltage that A P S  may construct over the next ten-year period. Pursuant to A.R.S. 6 40-360(10), 

underground facilities are not included. Also, previously reported facilities that have been 

completed, canceled, or deferred beyond the upcoming ten-year period are not included. This 

Ten-Year Plan is tentative information only, and pursuant to A.R.S 6 40-360.02(F), is subject to 

change, at the discretion of A P S ,  without notice based on land usage, growth pattern changes, 

regulatory or legal developments, or for other reasons. 

For the convenience of the reader, A P S  has included system maps showing the general 

location and in-service date for all overhead transmission lines planned by APS for the Arizona 

and Phoenix Metropolitan Area. Written descriptions of each proposed transmission line are 

provided on subsequent pages in the currently expected chronological order of each project. The 
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line routings shown on the system maps and the descriptions of each transmission line are 

intended to be general and are subject to revision. Specific routing is determined by the Arizona 

Power Plant and Transmission Line Siting Committee when issuing a Certificate of 

Environmental Compatibility, and through subsequent right-of-way acquisition. Pursuant to the 

amendments to A.R.S. tj 40-360.02, this filing also includes technical study results for the 

projects identified. The technical study results show project needs which are generally based on 

either security (contingency performance) or adequacy (generator interconnection or increasing 

transfer capability) or both 

A P S  believes that the projects identified in this 2003-2012 Ten-Year Plan, with their 

associated in-service dates, will help ensure that APS’  transmission system meets all applicable 

reliability criteria. However, changes in underlying assumptions such as load forecasts, 

generation expansion, and other utilities’ plans, may substantially impact this Ten-Year Plan and 

could result in changes to anticipated in-service dates or project scopes. Additionally, the kture 

formation and role of the Westconnect Regional Transmission Organization (RTO) may impact 

this Ten-Year Plan and the transmission planning process generally 

0 

Central Arizona Transmission Svstem (CATS) Study 

SRP has included a discussion of CATS in their Ten-Year Plan filing. An excerpt from 

that discussion is below: 

Phase I of the CATS Study served as a screening process that evaluated a large group of 

transmission alternatives in Central Arizona. This work was used to narrow down the 

transmission options that merited fkther evaluation in the second phase of the Study. The results 

of the CATS Phase I study were used to develop a long-range EHV transmission system for 

Central Arizona. 
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Phase I1 of the CATS Study took a high-level long-range look at the performance of the 

CATS EHV transmission system and compared several transmission alternatives to this base 

EHV system It is important to note, because of the nature of the CATS Phase I and Phase I1 

studies, only a comparative analysis of the transmission alternatives were performed. 

Consequently the study did not represent a specific time frame. 

0 

The CATS Phase I11 study will be a collaborative regional study for Central Arizona for 

the 2012 time frame. 

Since last year’s submission Salt River Project, in conjunction with A P S ,  Santa Cruz 

Electric and Water Districts, and Tucson Electric Power, have embarked upon the Palo Verde - 

Southeast Valley Station 500kV line and attendant intermediate stations. The project is 

structured to bring power from the Palo Verde hub to the Casa Grande/Coolidge/Eloy/Florence 

areas as well as to SRP’s service territory in Pinal County north of Florence. SRP is leading an 

environmental effort to site the facilities associated with this project. Current projections are to 

submit applications for Certificates of Environmental Compatibility in early to mid 2003. 

Subsequent to the completion of Phase I of the CATS study, several of the participating 

utilities and other market participants embarked upon studies to define the underlying systems 

necessary to efficiently and effectively integrate their existing systems into the CATS plan This 

study work is being coordinated by the Arizona Power Authority and is on going. 
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Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

Purpose 

Date 
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Te n -Ye a r P I an 
2003 -201 2 

Planned Transmission Description 
- 2003 

Palo Verde-Rudd 500kV Line. 

525 kV AC. 

2728 MVA. 

Palo Verde Power Plant; Sec. 34, TIN, R6W 

None. 

Rudd 500/230-kV substation to be constructed near the 
intersection of Broadway Road and 1 19'h Avenue; within the 
southwest quarter of Sec. 24, TIN, R1W. West Phoenix- 
White Tanks 230kV line will be looped in and out of Rudd. 

Approximately 36 miles of single-circuit line. 

Northeast of Palo Verde, paralleling the PV-Westwing lines 
to the north side of Interstate 10, then east to approximately 
Miller Road where it will cross to the south side of Interstate 
10. The line will then parallel existing transmission lines in 
an easterly direction to the new substation. 

This single-circuit 500-kV line, along with the associated 
Rudd substation, will provide a needed bulk power source for 
the rapidly growing southwestern (SW) Phoenix area, thus 
supplementing existing bulk power sources in the 
metropolitan area at Westwing (NW) Pinnacle Peak (NE) 
and Kyrene (SE). The Palo Verde-Rudd 500-kV line will 
relieve demand upon heavily loaded facilities at the three 
other bulk power sources. Furthermore, the Palo Verde- 
Rudd 500-kV line will improve the balance of power flows 
throughout the Phoenix Metropolitan transmission system 
and decrease electrical losses, while increasing power import 
capability, system reliability, and service quality for 
customers. 

2002 
2003 

Cert$cate of Environmental Compatibility issued 2/12/02 (Case No. 115, Decision No. 64473). 
Revised on 4/9/02, Decision No. 64704. @ 
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Line Designation 

Size 
(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

(f) Length 

Routing 0 
Purpose 

Date 
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten -Y ear PI an 
2003 -2012 

Planned Transmission Description 
2004 - 

Gavilan Peak loop-in of Pinnacle Peak-Prescott 23 0-kV line. 

230-kV AC 

To be determined. 

Pinnacle Peak-Prescott 230-kV line near 12th Street and 
Desert Hills Drive; Sec. 28, T6N, R3E. 

None. 

Gavilan Peak 230/69-kV substation to be built in 2004, 1/4 
mile south of the intersection of lZth Street and Desert Hills 
Drive; within the northeast quarter of Sec. 28, T6N, R3E. 

Approximately 1 span each of two single-circuit lines. 

Gavilan Peak 230-kV substation will be adjacent to the 
Pinnacle Peak-Prescott 230-kV line so it will just be one or 
two spans. 

This substation will be needed to serve projected need for 
electric energy in the area immediately north of the Phoenix 
Metropolitan area. Additionally, improved reliability and 
continuity of service will result for the growing communities 
in the areas of Desert Hills, Anthem, and New River. 

2003 
2004 

Certificate of Environmental Compatibility is not needed for this project. 
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Line Designation 

(a) Voltage 

Arizona Public Service Company 

Ten-Year Plan 
2003 -2012 

Planned Transmission Description 
- 2006 

Rudd loop-in of Jojoba-Kyrene 500-kV line. 

525-kV AC. 

(b) Capacity 2728 MVA each. 

(c) Point of Origin Jojoba-Kyrene 500-kV line near 1 19th Avenue and Broadway 
Road; Sec. 25, TlN, R1W. 

(d) Intermediate Point None. 

(e) Point of Termination Rudd substation, near the intersection of Broadway Road and 
1 19'h Avenue; within the southwest quarter of Sec. 24, TlN, 
R1W. 

( f )  Length Approximately .5 miles each of two single-circuit lines. 

Purpose 

North from the Jojoba-Kyrene 500-kV line near 119* 
Avenue, paralleling existing transmission lines to the Rudd 
substation. 

These two single-circuit 500-kV lines may provide an 
increase in import capability to the Phoenix Metropolitan 
area as well as reduce the exposure for loss of the 500-kV 
line serving Kyrene from the Palo Verde area by 
approximately 50%. 

D* 
(a) Construction Start 2006 

(b) Estimated In Service 2006 

Certificate of Environmental Compatibility issued 2/12/02 (Case No. ii.5, Decision No. 64473). 
Revised on 4/9/02, Decision No. 64704. 
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Arizona Public Service Company 

Ten-Year Plan 
2003 -2012 

Line Designation 

- Size 
(a) Voltage 

Planned Transmission Description 
2006 - 

Rudd - TS3 -Liberty 230-kV line. 

230-kV AC. 

(b) Capacity 1200 MVA. 
(c) Point of Origin Rudd substation, near the intersection of Broadway Road and 

1 19th Avenue; within the southwest quarter of Sec. 24, TlN, 
R1W. 

TS3 230/69-kV substation to be constructed in 2006 
approximately 10 miles west of White Tanks substation; Sec. 
35, T2N, WW. 
The WAPALiberty substation, Sec. 19, TlN, N W ,  or a new 
230-kV substation, TS4 located just south of the WAPA 
Liberty substation. 
Approximately 19 miles of single-circuit 230kV. 

(d) Intermediate Point 

(e) Point of Termination 

(0 Length 

Routing a West from the Rudd substation for approximately 6 miles, on 
the same poles as the Palo Verde-Rudd 500-kV line. Then 
north approximately 4 miles, then returning south, to and 
from the TS3 substation. Then west approximately 5 miles 
to the Liberty substation, on the same poles as the Palo 
Verde-Rudd 500-kV line. 

Purpose This 230-kV line will provide a source for the TS3 230/69- 
kV substation and 69-kV substations planned in the western 
and southwestern Phoenix Metropolitan area. Increased 
reliability and quality of service will result for customers 
served by the 230/69-kV substation. 

2002 (The component that was already certificated in Case 
No. 11 5, Decision No. 64473 will have construction started 
in 2002.) 

D* 
(a) Construction Start 

(b) Estimated In Service 2006 

Certificate of Environmental Compatibility issued 2/12/02 (Case No. 115, Decision No. 64473). 
Revised on 4/9/02, Decision No. 64704. This CEC is for the 230-kV component running east and 
west on the same poles as the Palo Verde-Rudd 500-kV line. A Certificate of Environmental 
Compatibility for the 8 miles of 230-kV line running north and south will be $led aspart of the 
West Valley South project in 2003. 
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Line Designation 

(a) Voltage 

Arizona Public Service Company 

Ten-Year Plan 
2003 -2012 

Planned Transmission Description 
- 2006 

Buckeye loop-in of Liberty-Gila Bend 230-kV line. 

230-kV AC. 
(b) Capacity To be determined. 

(c) Point of Origin Liberty-Gila Bend 230-kV line near Rooks Road and Lower 
Buckeye Road; Sec. 07, TlN, R3W. 

(d) Intermediate Point None. 

(e) Point of Termination Buckeye substation; Sec. 07, TlN, R3W. 

(0 Length Approximately 1 mile each of two single-circuit lines. 

Routing 0 
Purpose 

North from the Liberty-Gila Bend 230-kV line near Rooks 
Road and Lower Buckeye Road, to the Buckeye substation. 

This project will be needed to improve the reliability and 
continuity of service to serve projected need for electric 
energy for the growing communities in the area around 
Buckeye. 

D* 
(a) Construction Start 2006 
(b) Estimated In Service 2006 

An application for the Certificate of Environmental Compatibility is planned for 2003. This 
project will be part of the West Valley South project in 2003. 
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Line Designation 

Arizona Public Service Company 

Ten -Y ear PI an 
2003-201 2 

Planned Transmission Description 
2006 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

( f )  Length 

Purpose 

Flagstaff loop-in of Cholla-Coconino 230-kV line. 

230-kV AC. 

To be determined. 

Flagstaff 345-kV switchyard owned by WAPA; Sec 24, 
T21N, R9E. 
None. 

The Cholla-Coconino 230-kV line approximately 5 miles 
north of the Flagstaff substation; Sec. 26, T22N, R9E. 

Approximately 5 miles of double-circuit line. 

North from the WAPA owned Flagstaff 345-kV substation, 
via a 345/23O-kV transformer, paralleling existing 
transmission lines, to the point where the Cholla-Coconino 
230-kV line crosses the Glen Canyon-Flagstaff 345-kV lines. 

These lines will serve projected needs for electric energy in 
the northern Arizona area as well as increase reliability in the 
region. 

pa& 
(a) Construction Start 2005 
(b) Estimated In Service 2006 

This project was previously identified as the Flagstaf- Winona project. An application for a 
Certlficate of Environmental Compatibility has not yet been filed. 
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Line Designation 

&e 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

(f) Length 

Routing 

Purpose 

w e  
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten-Year Plan 
2003 -2012 

Planned Transmission Description 

Hassayampa-Pinal West-S.E. Valley 500-kV line. 

525-kV AC. 

To be determined. 

Hassayampa substation; Sec. 3, TIS, RGW. 

Pinal West 500/23O-kV substation to be constructed in 2006, 
in the vicinity of the town of Mobile; Sec. 18, T5S, WE 
S.E. Valley 500/230-kV substation to be constructed in 2006, 
in the Coolidge/Florence area. 

Approximately 120 miles, some built single-circuit and some 
built double-circuit. 

South and east from Hassayampa to the vicinity of the town 
of Mobile, then east to the new S.E. Valley substation. 

This project is a result of the CATS study. The line will 
increase import capability to the Phoenix Metropolitan area 
as well as increase the export capability from the Palo 
VerdeEIassayampa area. It is anticipated the line will be a 
joint participation project with SRP as the project manager. 

2005 
2006 

An application for a Certrficate of Environmental Compatibility has not yet been Bled, 

13 



ARIZONA PUBLIC SERVICE COMPANY 

Ten-Year Plan 
2003--2012 

Planned Transmission Description 
- 2006 

Line Designation Santa Rosa-Pinal West 230-kV line. 

(a) Voltage 230-kV AC. 

(b) Capacity 736 MVA. 

(c) Point of Origin 

(d) Intermediate Point None. 

Santa Rosa substation; Sec. 30, T5S, R4E. 

(e) Point of Termination Pinal West 500/23O-kV substation to be constructed in 2006, 
in the vicinity of the town of Mobile; Sec. 18, T5S, R2E. 

(0 Length Approximately 20 miles of single-circuit line. 

Routina Per Certificate for Santa Rosa-Gila Bend line. 

Purpose This 230-kV line will provide an additional 230-kV 
transmission path into Southern Arizona. This will enhance 
the reliability and quality of electric service while supplying 
the growing demand for electric power for the towns and 
adjacent rural areas in Southern Arizona. At the same time, 
transmission capacity between the Phoenix Metropolitan area 
and the southern portions of the APS transmission system 
will be increased, thus enhancing APS’ ability to transmit 
economical power to the Phoenix load center when available. 

Date 
(a) Construction Start 2005 
(b) Estimated In Service 2006 

Cert$cate of Environmental Compatibility issued 1/6/83 (Case No. 61, Decision No. 53389). 
However, the designation of the Sonoran National Monument across part of the certificated 
route may require additional state or federal regulatory action prior to constructing the project. 
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Line Designation 

- Size 
(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

(0 Length 

Routing 

Purpose 

(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten -Y ear PI an 
2003 -2012 

Planned Transmission Description 
2007 

Silver King loop-in of Cholla-Saguaro 500-kV line. 

525-kV AC. 

To be determined. 

Cholla- Saguaro 500-kV line where it passes SRP’s Silver 
King substation; Sec. 15, TlS, R13E. 

None. 

SRP’s Silver King substation; Sec. 15, TlS, R13E. 

Approximately 1 or 2 spans each of two single-circuit lines 

Cholla-Saguaro 500-kV line is adjacent to the Silver King 
500-kV substation. Therefore, it will be just one or two 
spans. 

This project is a result of the CATS study. The project will 
increase the reliability of the EHV system and increase the 
import capability into the Phoenix Metropolitan area. 

2007 
2007 

Certijicate of Environmental Compatibility is not needed for this project. 
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Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

Routing 

Purpose 

Date 
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten-Year Plan 
2003 -2012 

Planned Transmission Description 

Trilby Wash-TS2-TS3 230-kV line. 

230-kV AC. 

To be determined. 

Trilby Wash 230/69-kV substation to be constructed in 2008 
approximately 11 miles west of Westwing substation; Sec. 
23, T4N, R2W. 

TS2 230/69-kV substation to be constructed in 2012, planned 
for the northwest corner of the Beardsley Canal and Olive 
Ave.; Sec. 29, T3N, R2W. 

TS3 substation, to be constructed in 2006, planned in the 
general area of Perryville Rd. and Indian School Rd.; Sec. 
28, T2N, R2W. 

Approximately 15 miles of single-circuit line. 

South from Trilby Wash substation for approximately 7 
miles to the TS2 substation. Then east and south from TS2 
substation for approximately 8 miles to the TS3 substation. 

This line is required to serve the increasing need for electric 
energy in the western Phoenix Metropolitan area, providing 
improved reliability and continuity of service for growing 
communities such as El Mirage, Surprise, and Youngtown. 

2006 
2008 

The TS3-TS2 230-kV line will be sited aspart of the West Valley South project in 2003. The 
Trilby Wash-TS2 230-kVline will be sitedaspart of the West Valley North project. An 
application for the Certificate of Environmental Compatibility for the West Valley North project 
is planned for 2003 or 2004. 
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Line Designation 

(a) Voltage 

Arizona Public Service Company 

Ten-Year Plan 
2003-201 2 

Planned Transmission Description 
2008 

Raceway-Avery 230-kV line. 

230-kV AC. 

(b) Capacity 1200 MVA. 

(c) Point of Origin Raceway substation located along the Westwing-New 
Waddell 230-kV line, approximately 3 miles south of the 
New Waddell Dam; Sec. 4, T5N, R1E. 

(d) Intermediate Point None. 

(e) Point of Termination A new Avery substation near Dove Valley Road and 3gih 
Avenue; Sec. 10, T5N, R2E. 

( f )  Length Approximately 10 miles of double-circuit line. 

Routing 

Purpose 

South from Raceway substation approximately 1 mile, 
paralleling existing transmission lines, then east 
approximately 9 miles to the new Avery substation. 

This line will be essential to serve projected need for electric 
energy in the area immediately north of the Phoenix 
Metropolitan area. Additionally, improved reliability and 
continuity of service will result for the area’s growing 
communities such as Anthem, Desert Hills and New River. 

D* 
(a) Construction Start 2004 
(b) Estimated In Service 2008 

Application for a Certficate of Environmental Compatibility was filed in September of 2002. 
This line is one of three projects shown in this Ten-Year filing which is being pursued under one 
CEC application for the North Valley Project. The other lines in the North Valley Project are 
the Westwing-Raceway 230-kV line and the Avery-Misty Willow-Pinnacle Peak 230-kV line. 



Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

(f) Length 

Routing 

a Purpose 

(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten-Year Plan 
2003-2012 

Planned Transmission Description 
2008 - 

Palo VerdelHassayampa-TS5 500-kV line. 

525-kV AC. 

To be determined. 

Palo Verde Power Plant or Hassayampa 500-kV substation. 

None. 

TS5 500/23O-kV substation; south and west of Morristown. 
Location to be determined. 

ApproximateIy 25 miles of single-circuit line. 

Generally north from Palo Verdehlassayampa for 
approximately 25 miles. 

This line will be needed to serve projected need for electric 
energy in the area immediately north and west of the Phoenix 
Metropolitan area. It will increase the import capability to 
the Phoenix Metropolitan area as well as increase the export 
capability from the Palo Verdehlassayampa area. 

2006 
2008 

An application for a Certlficate of Environmental Compatibility has not yet been fr’led. This line 
is one of two projects shown in this Ten-year Plan which will be pursued under one CEC 
application. The other project is TS5-Trilby Wash 230-kV line. 

18 



Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

(9 Length 

8 Routing 

Purpose 

Date 
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten-Year Plan 
2003 -2012 

Planned Transmission Description 

TSS-Trilby Wash 230-kV lines. 

230-kV AC. 

To be determined. 

TS5 500/23O-kV substation; south and west of Morristown. 
Location to be determined. 

None. 

Trilby Wash 230/69-kV substation to be constructed in 2008; 
approximately 1 1 miles southwest of Westwing substation; 
Sec. 23, T4N, R2W. 

Approximately 20 miles of double-circuit line. 

West from the new TS5 substation to the Trilby Wash 
substation. 

These lines will be needed to increase import capability to 
the Phoenix Metropolitan area and serve projected need for 
electric energy in the area immediately north and west of the 
Phoenix Metropolitan area. Additionally, improved 
reliability and continuity of service will result for the area’s 
growing communities such as El Mirage, Surprise, and 
Y oungtown. 

2006 
2008 

An application for a Certlficate of Environmental Compatibility has not yet beenJiled. This line 
is one of two projects shown in this Ten-YearJiling which will be pursued under one CEC 
application. The other project is Palo Verde-TS5 500-kV line. 

19 



Line Designation 

&g 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

Routing 

Purpose 

Date 
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten -Y ear PI an 
2003 -2012 

Planned Transmission Description 

Pinnacle Peak-Misty Willow-Avery 230-kV lines. 

230-kV AC. 

1200 MVA. 

Pinnacle Peak substation; Sec. 25, T4N, R3E. 

Misty Willow substation to be constructed in 201 1; Sec. 4, 
T4N, ME. 
Avery substation near Dove Valley Road and 39th Avenue; 
Sec. 10, T5N, R2E. 

Approximately 16 miles of double-circuit line. 

Along the existing 230-kV right-of-way, west 10 miles from 
Pinnacle Peak substation to approximately Interstate 17, 
generally parallel to and south of Happy Valley Road; then 
north 5 miles, generally parallel to Interstate 17, to Dove 
Valley Road, then west to the new Avery substation. 

These lines will be essential to service projected need for 
electric energy in the area immediately north of the Phoenix 
Metropolitan area. Additionally, improved reliability and 
continuity of service will result for the growing communities 
in the areas of Anthem, Desert Hills, and New River. 

2004 
2009 

An application for a CertlJicate of Environmental Compatibility was filed in September. This 
line is one of three projects shown in this Ten-Year Plan which will be pursued under one CEC 
application as the North Valley Project. The other lines in the North Vulley Project are 
Westwing-Raceway 230-kV and Raceway-Avery 230-kV lines. 

a 
20 



Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

Arizona Public Service Company 

Ten-Year Plan 
2003-201 2 

Purpose 

D* 
(a) Construction Start 
(b) Estimated In Service 

Planned Transmission Description 
2009 

Cholla-Second Knoll 230-kV line. 

230-kV AC. 

To be determined. 

Cholla Power Plant; Sec. 23, T18N, R19E. 

None. 

Second Knoll 230-kV substation to be built in 2009; T13N, 
WOE. 

Approximately 36 miles of single-circuit line. 

South from the Cholla substation. 

This line will be needed to serve projected need for electric 
energy in Show Low and the surrounding communities. 

2008 
2009 

An application for a Certficate of Environmental Compatibility has not yet been filed. 
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Line Designation 

(a) Voltage 

Arizona Public Service Company 

Ten -Year PI an 
2003 -2012 

Planned Transmission Description 
2009 

Table Mesa loop-in of Navajo-Westwing 500-kV line. 

525-kV AC 

(b) Capacity To be determined. 

(c) Point of Origin Navajo-Westwing 500-kV line, near the crossing of Interstate 
17; Sec. 34, T8N, WE. 

(d) Intermediate Point None. 

(e) Point of Termination Table Mesa 500/230-kV substation near the crossing of the 
Navajo-Westwing 500-kV line and Interstate 17. Location 
yet to be determined. 

(f, Length To be determined. 

From the Navajo-Westwing 500-kV line near where it 
crosses Interstate 17, to the Table Mesa substation. 

Purpose The loop-in of Table Mesa 500-kV line will be needed to 
increase system reliability and increase the import capability 
to the Phoenix Metropolitan area. 

(a) Construction Start 2009 
(b) Estimated In Service 2009 

A n  application for a Certificate of Environmental Compatibility has not yet been filed. These 
lines are one of three projects shown in this Ten-Year filing which will be pursued under one 
CEC application. The other projects are TS5-Table Mesa 500-kV and Table Mesa-Raceway 
230-kV lines. 
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Line Designation 

(a) Voltage 

Arizona Public Service Company 

Ten -Y ear PI an 
2003 -2012 

Planned Transmission Description 
2009 - 

Table Mesa-Raceway 230-kV lines. 

230-kV AC. 

(b) Capacity To be determined. 

(c) Point of Origin Table Mesa 500/230-kV substation near the crossing of the 
Navajo-Westwing 500-kV lines and Interstate 17. Location 
yet to be determined. 

(d) Intermediate Point None. 

(e) Point of Termination Raceway substation located along the Westwing-New 
Waddell 230-kV line, approximately 3 miles south of the 
New Waddell Dam; Sec. 4, T5N, R1E. 

(0 Length To be determined. 

Routing 

Purpose 

South from the new Table Mesa substation paralleling 
existing transmission lines, approximately 16 miles to the 
Raceway sub st at ion. 

These lines will be needed to increase import capability to 
the Phoenix Metropolitan area and serve projected need for 
electric energy in the area immediately north of the Phoenix 
Metropolitan area. Additionally, improved reliability and 
continuity of service will result for the area’s growing 
communities such as Anthem, Desert Hills and New River. 

Date 
(a) Construction Start 2008 
(b) Estimated In Service 2009 

An application for a Certlfcate of Environmental Compatibility has not yet been$led. This 
project is one of three projects shown in this Ten-Year flling which will be pursued under one 
CEC application. The other projects are Table Mesa 500-kV loop-in of Navajo- Westwing 500- 
kV line and TS5-Table Mesa 500-kV line. 
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Arizona Public Service Company 

Ten-Year Plan 
2003-201 2 

Planned Transmission Description 
201 0 

Line Designation TS5 - Table Mesa 500-kV line. 

&e 
(a) Voltage 525-kV AC. 

(b) Capacity To be determined. 

(c) Point of Origin 

(d) Intermediate Point None. 

TS5 500/23O-kV substation approximately south and west 'of 
Morristown. Location to be determined. 

(e) Point of Termination Table Mesa 500/23O-kV substation near the crossing of the 
Navajo-Westwing 500-kV lines and Interstate 17. Location 
yet to be determined. 

Routing 

Approximately 60 miles of single-circuit line. 

North from TS5 substation approximately 20 miles and then 
in a northeasterly direction to the Table Mesa substation. 

Purpose This line will be needed to serve projected need for electric 
energy in the area immediately north and west of the Phoenix 
Metropolitan area. It will increase the import capability to 
the Phoenix Metropolitan area as well as increase the export 
capability from the Palo Verde/Hassayampa area. 

(a) Construction Start 2008 
(b) Estimated In Service 2010 

An application for a Certificate of Environmental Compatibility has not yet beenfiled. This 
project is one of three projects shown in this Ten-Year3ling which will be pursued under one 
CEC application. The other projects are Table Mesa 500-kV loop-in of Navajo- Westwing 500- 
kV line and Table Mesa-Raceway 230-kV line. 
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Arizona Public Service Company 

Ten-Year Plan 
2003 -201 2 

Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

(0 Length 

0 Routing 

Purpose 

Date 
(a) Construction Start 
(b) Estimated In Service 

Planned Transmission Description 
201 0 - 

Table Mesa loop-in of Gavilan Peak-Prescott 230-kV line. 

230-kV AC. 

To be determined. 

Gavilan Peak-Prescott 23 0-kV line where it meets Interstate 
17. 

None. 

Table Mesa 500/230-kV substation near the crossing of the 
Navajo-Westwing 500-kV lines and Interstate 17. Location 
yet to be determined. 

To be determined. 

From the Gavilan Peak-Prescott 230-kV line to the Table 
Mesa substation. 

This project will be needed to serve projected need for 
electric energy in the area immediately north of the Phoenix 
Metropolitan area. Additionally, improved reliability and 
continuity of service will result for the growing communities 
in the areas of Desert Hills, Anthem, and New River. 

2010 
2010 

Certlficate of Environmental Compatibility is not needed for this project. 
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Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

Routing e 
Purpose 

Date 
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten-Year Plan 
2003 -2012 

Planned Transmission Description 
- 201 0 

Westwing - Raceway 230kV Line. 

230-kV AC. 

1200 MVA. 

Westwing substation; Sec 12, T4N, R1W. 

None. 

Raceway substation located along the Westwing-New 
Waddell 230-kV line, approximately 3 miles south of the 
Waddell Dam; Sec. 4, T5N, R1E. 

Approximately 7 miles of line on double-circuit poles. 

Northeast from Westwing substation paralleling existing 
transmission lines to the Raceway substation which will be 
adjacent to the existing transmission lines. 

The 230-kV line will serve increasing loads in the far north 
and northwest parts of the Phoenix Metropolitan area and 
provide contingency support for multiple Westwing 500/23 0- 
kV transformer outages. 

2007 
2010 

An application for a Certijicate of Environmental Compatibility was filed in September of 2002. 
This line is one of three projects shown in this Ten-Year flling which is being pursued under one 
CEC application for the North Valley Project. The other lines involved in the North Valley 
Project are Raceway-Avery 230kV and Avery-Misty Willow-Pinnacle Peak 230kV lines. 
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Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

(0 Length 

Routing 

Purpose 

m e  
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten-Year Plan 
2003 -201 2 

Planned Transmission Description 
- 201 0 

Gila Bend-Yuma 230-kV line. 

230-kV AC. 

To be determined. 

Gila Bend substation; Sec. 36, T2N, R1 W 

None. 

An existing substation to be selected in or near Yuma, 
Arizona. 

Approximately 115 mile of single-circuit line. 

West from Gila Bend to Yuma, generally parallel to 
Interstate 8. 

As a new transmission path to Yuma County, this 230-kV 
line will provide transmission capacity required to 
supplement limited transmission and generation resources in 
the Yuma area. This 230-kV line will also provide another 
source for the Gila Bend area. 

2006 
2010 

An application for a Certificate of Environmental Compatibility has not yet beenj7led. This 
project has been delayed until 2010 due to the proposed addition of a second 500/69-kV 
transformer at the North Gila substation which increases transmission import capability into the 
Yuma area. 
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Line Designation 

(a) Voltage 

(b) Capacity 

(c) Point of Origin 

(d) Intermediate Point 

(e) Point of Termination 

Routing 

0 Purpose 

Date 
(a) Construction Start 
(b) Estimated In Service 

Arizona Public Service Company 

Ten -Y ea r PI an 
2003-201 2 

Planned Transmission Description 
201 2 - 

Westwing-El Sol 230-kV line. 

230-kV AC. 

1200 MVA. 

Westwing substation; Sec. 12, T4N, R1W. 

None. 

El Sol substation; Sec. 30, T3N, R1E. 

Approximately 11 miles of single-circuit line. 

Per Certificate. 

This line will increase system capacity to serve growing 
demand for electric energy in the Phoenix Metropolitan area, 
while maintaining system reliability and integrity for 
delivery of bulk power from Westwing south into the A P S  
Phoenix Metropolitan area 230-kV transmission system. 

2010 
2012 

Certijkate of Environmental Compatibility issued 7/26/73 (Case No. 9, docket No. U-1345). 
Note that this CertlJcate authorizes two double-circuit lines. Construction of theJirst double- 
circuit line was completed in March 1975. Construction of the second line, planned to be built 
with double-circuit capability but initially operated with a single circuit, is described above. 
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ARIZONA PUBLIC SERVICE COMPANY 

Ten -Y ear PI an 

Planned Transmission Description 
201 2 

2003--2012 

- 
Line Designation Gila Bend-Pinal West 230-kV line. 

(a) Voltage 230-kV AC. 

(b) Capacity 736 MVA. 

(c) Point of Origin 

(d) Intermediate Point None. 

(e) Point of Termination 

Gila Bend substation; Sec. 3, T6S, R5W. 

Pinal West 500/230-kV substation to be constructed in 2006, 
in the vicinity of the town of Mobile; Sec. 18, T5S, R2E. 

(0 Length Approximately 45 miles of single-circuit line. 

Routing Per Certificate for Santa Rosa-Gila Bend line. 

Purpose e This 230-kV line will provide an additional 230-kV 
transmission path to the existing Gila Bend substation, 
thereby enhancing the reliability and quality of electric 
service in the town of Gila Bend and adjacent rural areas, 
while supplying the growing demand for electric power. At 
the same time, transmission capacity to the Phoenix 
Metropolitan area from the southern portions of the A P S  
transmission system will be increased, thus enhancing APS 
ability to'transmit economical power to the Phoenix load 
center when available. 

Date 
(a) Construction Start 201 1 
(b) Estimated In Service 2012 

Certficate of Environmental Compatibility issued 1/6/83 (Case No. 61, Decision No. 53389). 
However, the designation of the Sonoran National Monument across part of the certlficated 
route may require additional state or federal regulatory action prior to constructing the project. 
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Arizona Public Service Company 

Ten-Year Plan 

Planned Transmission Description 
201 2 

2003 -2012 

Line Designation 

&? 

(a) Voltage 

(b) Capacity 

Mazatzal loop-in of Cholla-Pinnacle Peak 345-kV line. 

345-kV AC. 

To be determined. 

(c) Point of Origin Cholla-Pinnacle Peak 345-kV line; near Sec. 3, TSN, RlOE. 

(d) Intermediate Point None. 

(e) Point of Termination Mazatzal345/69-kV substation to be built in 2012; 
approximately Sec. 3, TSN, RlOE. 

(f) Length Approximately 1 span each of two single-circuit lines. 

Routing 

Purpose 

The Mazatzal substation will be built adjacent to the Cholla- 
Pinnacle Peak 345-kV line so it will be just one or two spans. 

This substation will be needed to serve projected need for 
electric energy in the area of Payson and the surrounding 
communities. Additionally, improved reliability and 
continuity of service will result for the growing communities 
in the Payson area. 

pate 
(a) Construction Start 201 1 
(b) Estimated In Service 2012 

Certificate of Environmental Compatibility is not needed for this project. 
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Arizona Public Service Company 

Ten-Year Plan 
2003-201 2 

Planned Transmission Description 
TBD - 

Line Designation Palo Verde - Pinal West - Saguaro 500-kV line. 

(a) Voltage 525-kV AC. 
(b) Capacity To be determined. 

(c) Point of Origin 

(d) Intermediate Point 

Palo Verde Power Plant; Sec. 34, TlN, R6W. 

Pinal West substation in the Casa Grande area. Hassayampa 
and Jojoba substations are also possible interconnection 
points. 

(e) Point of Termination Saguaro substation; Sec. 14, TlOS, RlOE. 

(0 Length 0 
Routing 

Purpose 

Approximately 130 miles of new line to be built on single- 
circuit poles or towers. Some sections may be built on 
double-circuit structures. 

South and east from the Palo Verde switchyard, paralleling 
existing transmission lines for part of the route. The 
approved corridor is defined in the CEC identified below. 

This line is the result of the joint participation CATS study. 
The line will be needed to increase the adequacy of the 
existing EHV transmission system and permit increased 
power delivery throughout the state. It is anticipated the line 
will be a joint participation project. 

Date 
(a) Construction Start TBD 
(b) Estimated In Service TBD 

Certificate of Environmental Compatibility issued 01/23/19 76 (Case No. 24, Decision No. 
46802). 
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I. 

The Transmission Planning Process and Guidelines (Guidelines) are used by 
Arizona Public Service Company ( A P S )  to assist in planning its Extra High Voltage 
(Em) transmission system (345kV and above) and High Voltage transmission system 
(230kv and 115kV). In addition to these Guidelines, A P S  follows the Western Systems 
Coordinating Council's (WSCC) regiond planning reliability criteria for system 
disturbance and performance levels.' These WSCC Reliability Criteria, which can be 
found in their entirety on the WSCC website, are (1) Reliability Criteria for 
Transmission System Planning and (2) Minimum Operating Reliability Criteria. These 
Guidelines are €or internal use by A H  and may be changed or modified at any time 
without notice. Thus, these Guideiines should not be used by others without 
consultation with MS. 

A. General 

APS uses a deterministic approach for transmission system planning. Under this 
approach, system perfomance should meet cextain specific criteria under normal 
conditions (all lines in service) and for any single contingency condition (any m e  
element out of service). In general, an adequately planned transmission system will: 

a Provide an acceptable level of service at the lowest cost for normal and single 
contingency operating conditions. 
Not result in the loss of load for any single contingency outage. 
Not result .h. cascading, overloaded equipment, or unacceptable voltage conditions 
for any single contingency outage. 
Work in compliment with local generation in load constrained areas. 

At present, probabilistic computational techniques are not directly used in the 
transmission planning process. However, system reliability performance is examined 
in the solution of switchyard circuit breaker arrangements, transformer reserve 

me WSCC is in the process of merging with two other regional transmission authorities to form 

* 

0 

I 

the Western Electricity Coordinating Council ("WECC"). 



capacitgr, and in the choice of using single contingency outages for reserve transrnissicn 
capacity. Further, deterministic guidelines generally provide some margin. The WSCC 
is developing and plans to phase in probabilistic performance criteria in its planning 
criteria, which APS generally follows. 

These planning methodologies, assumptions, and guidelines are used as the basis 
for the development of future transmission facilities. Additionally, consideration of 
potential alternatives to transmission facilities (such as distributed generation or new 
technologies) are evaluated on a case-specific basis. As the system grows and changes, 
and as more planning tools become available to the transmission planning engineer, 
revisions or additions to these guidelines will be made as appropriate. 

B. 230kV Long Range System 

ABS’ planning process begins with the review of the major long-range 230kV 
system requirements. APS’ philosophy regarding long-range 230kV transmission 
planning has been to develop four major source points (Westwing, Pinnacle Peak, 
Kyrene, and Southwest Valley) in the Valley. See Figure 1. In the hture, other major 
source points m y  become necessary. 

FIGURE 1 

APS VALLEY L NG R A N G E  
230KV ~~~~~~~~~~~~ P 

LEGEND 
A 2 3 0 k V  Bulk Load Substation 

<3 50OkV Bulk Source Substation 
- Multi-circuit 2 3 0 k V  O/H Line 

++- Singla-circuit 2 3 0 k V  UNlG Cable 
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Tne Long Range Substation Development Master Ran for the Phoenix Metropolitan 
Area will be utilized in determining the location of future 23Q/69kV and 69/12.5kV 
substations. This Master Plan considered hture land use plans that were developed by 
government agencies, kandis aerial photo maps, and master plans that were provided 
by private developers. Other factors considered in developing the Master Plan included 
(1) ABS’ long-range forecasted load densities per square mile for residential, 
commercial, and industrial loads, (2) the 12.5kV service areas and associated number 
of W12.5kV substations and (3) the 69kV service areas and associated 230/69bV 

D. 

substations for the Phoenix area. 

C. Ten Year System Expansion Plans 

The next step is to conduct detailed 230kV facility studies to develop APS’ teniyear 
230kV system expansion plans. In developing these plans, the 69kY and 230kV system 
requirements are coordinated to minimize future expansion of facilities, while at the 
same time achieving the long range 230kV and 69kV substation expansion plans set 
forth in the Master Plan. Consideration is given to load growth patterns due to master 
planned deve!ogments, new hcusing developments, shopping centers, high/mid rise 
buildkgs, and hdustrid parks. Also considered are other system changes &ected by 0 
right-of-way, facilitks siting constrabts, routing of future transportation corridors, and 
joint planning with neighboring utilities and governmental entities. 

Facilities Keyed to GeneratiodResource Additions 

New EHV transmission facilities are also required in conjunction with generation 
resources due to (1) a “merchant” request by an Independent Power Producer (IPP) for 
generator interconnection to the Alps system, (2) a “merchant” request for point-to- 
point trammission service from the generator (receipt point) to the designated delivery 
point 01- (3) designation of new resources to serve MS network load (including 
removal of other units’ native load designation). 

If an interconnection or transmission service request is made by an P P  to 
interconnect to or deliver power over the APS system, APS will perform the study 
work and enter into appropriate agreements pursuant to applicable FERC regulations 
and APS’ Open Access Transmission Tariff. At present, FERC is reviewing and 
standardizing the interconnection process and agreements. A P S  may design and 
construct, at the IPP’s expense, transmission facilities identified in the Facilities Study 
that are needed to accommodate the interconnection or a transmission service request. 

6 



E. 

E;. 

G. 

Pew transmission facilities m y  also be required due to redesignation of or units to 
serve APS’ network load. 

Generation Schedules 

For planning purposes, economic dispatch of network resources are determined for 

a. Determine base generation available and schedule these units at maximurn 
output. 

b. Determine resources purchased from other utilities, IPBs, or power rnaketing 

A P S ’  system peak load in the following manner: 

agencies. 
c. Determine A P S ’  spinning reserve requirements. 
d. Schedule intermediate generation (o&‘gas steam units) such that the sphking 

reserve requirements in section (c) above are met. 
e. Determine the amou t  of peaking generation (combustion turbine units) required 

to supply the remaining system peak load. 
Phoenix area network resources are dispatched based on economics and any 

existing import limitations. When possillle, spinning reserve will be carried 011 higher 
cost Phoenix area network generating units. 

Gesleraticn output schedules for interconnected utilities and P P s  are based upon 
consultation with the neighboring utilities and PPs or as modeled in the latest data in 
WSCC coordinated study cases. 

Study Period 

Transmission plans zre updated on a continuing basis to determine the projected 
facilities needs for each year over a ten-year period. These plans then become a basis 
for the transmission capital budget and future facility construction. Each year the plans 
for the next ten years are developed by fist determining the requirements for the tenth 
year, and then defining the additions required for each for the preceding nine years. 
Needs for specific projects are incorporated in these 10 years plans. 

Regional Coordinated Planning 
1 .  Western Systems Coordinating Council (WSCC) 

AZPS is a member of &e Western Systems Coordinating C Q U ~ C ~ .  The focus of 
the WSCC is on promoting the reliability of the interconnected bulk electric system. 
The WSCC provides the means for: 

I 



H. 

I. 

2. 

e Developing regional planning and operating criteria. 
0 Coordinating future plans. 
e Compiling regional data banks for use by the member systems and the WSCC in 

conducting technical studies. 
e Assessing and coordinating operatkg procedures and solutions to regional 

problems. 
e Establishing an open forum with interested non-project participants to review 

the plan of service for a project. 
Joint Studies 

In many instances, E W  projects can serve the needs of several utilities, PPs, 
or both. To this end, joint study efforts may be undertaken. Such joint study 
efforQ endeavor to develop a plan which will meet the needs and desires of all 
individual companies. 

Load Projections 

APS substation load projections are based on the APS Corporate Load Forecast. 
Substation load projections for neighboring interconnected utilities or power agencies 
operating in the WSCC area are based on the latest data in WSCC coordinated study 
cases. Heavy summer loads are used for the studies. 

Alternative Evaluations 
1. 

2. 

General. In evaluating several adternative plans, comparisons of power flows, 
transient stability tests and fault levels are made first. After the alternatives are 
found that meet the system perfotmance criteria in each of these three areas, 
comparisons may be made of the losses, transfer capability, impact on system 
operations and reliability of each of the plans. Finally, the costs of facility 
additions (capital cost items), costs of losses, and relative costs of transfer 
capabilities are determined. A brief discussion of each of these considerations 

Power Flow Analyses. Power flows of base case (all lines in service) and single 
contingency conditions are tested and should C O I I ~ Q ~  to the system performance 
criteria set forth in Sectioxi IV of these Guidelines. Double or multiple 
contingencies are examined, but in general, no facilities are planned for such 
conditions. Normal system voltages, voltage deviations and voltage extreme 
limitations are based upon operating experience resulting in acceptable voltage 
levels to the consumer. Bower flow limits are based upon the thermal ratings 
and/or sag limitations of conductors or equipment, as applicable. 

follows. 



III . 

A. 

3. 

4. 

5.  

6. 

7. 

8. 

Transient Stabi l i~~ Studies. Stability guidelines are established to maintain system 
stability for single contingency, three-phase fault conditions. Double or multiple 
contingencies are examined, but in general, no facilities are planned for such 
conditions. 
Short Circuit Studies. Three-phase and single-phase to ground fault studies are 
performed to ensure the adequacy of system protection equipment to clear and 
isolate faults. 
Losses Analyses. A comparison of individual element and overall transmission 
system losses are made for each alternative plan being studied. The losses computed 
in ~e power flow program consist of the I ~ R  losses of lines and transformers and 
the core losses in transformers where represented. 
Transfer Capability Studies. In evaluating the relative merits of one or more EHV 
transmission plans, bo& simultaneous and non-simultaneous transfer capability 
studies are performed to determine the magnitude of transfer capabilities between 
areas or load centers. 
Subsynchronous Resonance (SSR). S S R  phenomenon result from the use of series 
capacitors in the network wher:: the tuned electrica1 network exchanges energy with 
a turbine generator at one or more of the natural fhequencies of the mechanical 
system. SSR countermeasures are applied to prevent damage to machines as a 
result of transient current or sustained oscillations following a system disturbance. 
SSR studies are not used directly in the planning process. SSR countermeasures are 
determined after the transmission plans are finalized. 
Economic Evaluation. In general, an economic evaluation. of alternative plans 
consists of a cumdative present worth or equivalent annual cost comparison of 
capital costs. 

PLANNING ASSUMWIONS 

1. 

2. 

3. 

Loads. Loads used for the APS system originate from the latest ABS Corporate 
Load Forecast. In most cases, the corrected power factor of APS loads is 99.5 % . 
Generation and Other Resources. Generation dispatch is based on firm power and 
or transmission wheeling contracts including network resources designations. 
Nominal Voltage Levels I 

a. Nominal E W  design voltages are 500kV, 345kV, 230kV, and 115kV. 
b. NominalEMV operating voltages are 535kV, 348kV, 239kV, and 119kV. 



4. Sources of Data Bases. WSCC Heavy Summer base cases are the sources of the 
data bases. Loop flow (unscheduled flow), of a reasonable amount and direction, 
will be allowed for use in planning studies. 

5. Voltage Control Devices. Devices which can control voltages are shunt capacitors, 
shunt reactors, TCUL and fixed-tap transformers, static VAW compensators, and 
machine VAR capabilities. If future voltage control devices are necessary, these 
devices will be evaluated based upon economics and the equipment's ability to 
obtain an adequate voltage profle on the Em and Hv systems. 

6 .  Phase Shifters. In general, where phase shifters are used, schedules are held across 
the phase shifter in base case power flows and the phase shifter angle is held in the 
outage cases. 

7. Conductor Sizes. Existing voltages utilized by APS are 230kV, 345kV, and 
50OkV. It is presently planned that the 345kV transmission system will not be 
expanded, thus all future APS E W  lines will be 500kV or 23QkV. Planned 500kTd 
lines will initially be modeled using tri bundle 1780 kCM ACSR conductor 
(Chukar) with a flat phase spacing of 32 ft./32 ft./64 €t. between phases, unless 
otherwise specified. Preferred construction for 230kV lines consists of 954 ACSS 
conductor on steel poles. 

8. 69kV System Modeling. 23OkV facility outages may result in problems to the 
underlying 69kV system due to the interconnection of those systems. For th is 
reason, power flow cases include a detailed 69kV system representation. Solutions 
to any problem encountered on the 69kV system are coordbated with the 
subtransmission planning engineers. 

9. Substation Transformers 
a. Bulk substation transformer banks may be made up of three-phase or three 

single-phase auto-transformers, depending upon bank size and economics. For 
larger banks where single-phase transformers are used, a fourth (spare) single- 
phase transformer will be used in a jack-bus arrangement to improve reliability 
and facilitate connection of the spare in the event of an outage of one of the 
single-phase transformers. Automatic tap-changing-under-load (TCUL) will be 
considered in the high voltage windings, generally with a range of plus or 
minus 10%. High voltage ratings will be 500kV or 345kV class and low 

- voltage windings will be 230kV, 115kV or 69kV class. 
b. For high density load areas, both 230/69kV and 69112.5kV transformers can be 

utilized. 230/69kV transformers will be rated at 113/150/188 MVA with a 
65'C temperature rise, unless otherwise specified. 69/12.5kV transformers will 

.. ..a 
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be rated at 25/33/41 MVA with a 65OC temperature rise, unless otherwise 
specified. 188 MVA transformers are utilized in future 230/69kV substations 
up to a 200 h%TrA load level. Beyond the 200 W A  load level, the economic 
sizes of 230/69kV transformers to serve the load are as follows: 
I) Add the third 188 W A  transformer if the load potential is expected to be 

2) If the load potential is expected to exceed 400 MVA then another 230/69kV 

With all elements in service, a transformer may be loaded up to its top Forced 
Oil Air (FOA) rating without sustaining any loss of service life. For a single 
contingency outage (loss of one transformer) the remaining transformer or 
transformers may be loaded up to 20% above their top FQA rating, unless heat 
test data indicate a different overload capability. The loss of service life 
sustained will depend on the transformer pre-loading and the outage duration. 
Tap setting adjustment capabilities on 230/69kV transformers will be 33% from 
the nominal voltage setting (230/69kV) at 2 1/2% incremenfs. 

400 MVA or less. 

substation will be built. 

10. Switchyard Arrangements 
a. 

b. 

500kV and 345kV Substations. Existing 345k'Y switchyard arrmgenents use 
breaker-and-one-half, main-and-lrmsfer or modified-paired elemezt circuit 
breaker switching schemes. Because of the large amounts of power transferred 
via 5OOkV switchyards and the necessity of having adequate reliability, all 
50Ok-V circuit breaker arrangements are planned for an ultimate breaker-and- 
one-half scheme. If only three or four elements are initially required, the 
circuit breakers are connected in a ring bus arrangement, but physicaIly 
positioned for a breaker-and-one-half scheme. The rna.ximum number of 
elements to be connected in the ring bus arrangement is six. System elements 
such as generators, transformers and lines will be arranged in breaker-and-one- 
half schemes such that a failure of a center breaker will not result in the loss of 
two lines routed in the same general direction and will Pninirnize the impact of 
losing two elements. 
230kV Substations. Future 230/69kV substations should be capable of serving 
up to 564 W A  of load. 400 MQA has historically been the most common 
substation load level in the Phoenix Metropolitan area. Future 230/69kV 
substations should accommodate up to four 230kY line terminations and up to 
three 230/69kV transformer bays. Based upon costs, as well as reliability and 
operating flexibility considerations, a breaker-and-one-hdf layout should be 

' 
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utilized €or all  future 230/69kV Metropolitan Phoenix Area substatioms, with 
provision for hitid development to be a ring bus. Any two 230/49kV 
transformers are to be separated by two breakers so that a stuck breaker will not 
result in an outage of both transformers. 

Series capacitors may be used on EHV lines to 
increase system stability, for increased transfer capability andor for control of 
power flow. The series capacitors may be lumped at one end of a line because of 
lower cost; however, the capacitors are generally divided into two banks, one at 
either end of a line, for improved voltage profile. 

11. Series Capacitor Application. 

12. Shunt and Tertiary Reactor Application. Shunt and/or tertiary reactors may be 
installed to prevent open end line voltages from being excessive, in addition to 
voltage control. The open end line .voltage must not be more than .05 per unit 
voltage greater than the sending end voltage. Tertiary reactors may also be used 
for voltage and var control as discussed above. 

B. Power Flow Studies 
4. System Stressing. Realistic generation capabilities and schedules should be used to 

stress the transmksion system h order to maxi&e the transfer of resources during 
the maximuurm load condition. 

2. Displacement. h cases wiherse displacements (due to power Bow opposite normal 
generation schedules) m y  have an appreciable effect on transmission Bine loadings, 
a reasonable amount of displacement (Generation Units) may be removed. 

C. Transient Stability Studies 
1. Fault Simulation. m e n  studying system disturbances caused by faults, two 

conditions will be simulated: 
a. Three-phase-to-ground faults, and 
b. Single-line-to-gr~~~d faults with a stuck circuit breaker in one phase with back- 

up, delayed clearing. 
2 .  Margin 

a. Generation margin m y  be applied for the contingencies primarily affected by 
generation, or 

b. Power flow margin may be applied for the contingencies primarily affected by 
power flow. 

3. Unit Tripping. Generator unit tripping m y  be allowed to increase system stability 
performance. 

_ c  
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4. 

5. 

6. 

Machine Reactance Representation. For transieot siabilitj studies, the unsaturated 
transient reactance of machines witb fidl representation will be used. 
Fault Damping. Fault darnping will be applied to the generating units adjacent to 
faults. Fault damping will be d e t e r e e d  from studies that account for the effect of 
generator amortisseur windings and the SSR filters. 
Series Capacitor Switching. Series capacitors, locations to be determined from 
short circuit s t u ~ e s ,  will be flashed and reinserted as appropriate. 

D. Short Circuit Studies 
Three phase and single phase to ground faults will be evaluated. 
1. 

2. 

3 .  

4. 

Generation Representation 
All generation will be represented. 
Machine Reactance Representation 
The saturated subtransient reactance (X"J values will be used. 
Line Representation 
The transmission line zero sequence impedance Po) is assumed to be equal to three 
times the positive sequence impedance (X,). 
Transformer Representation 
The transformer zero sequence impedance (.Yo) is assumed to be equal to the 
positive sequence impedance (XI)- Bulk substation transformers are modeled as 
auto-transformers. The two winding model is that of a grounded-wje transformer. 
The t k e e  winding model is that of a wyedelta-wye with a solid ground. 

A. Power Flow Studies 
1. Normal (Base Case Conditions) 

a. Voltage Levels 
1) General 

500kV bus voltages will be maintained bemeen 1.05 and 1.08 p.u. on a 
500kV base. 
345kV bus voltages will range between .99 and 1.04 p.u. on the 345kV 
system. 
500kV and 345k-V system voltages are used to maintain proper 230kV 
bus voltages. 



d) Voltage on the 23OkV and 115kV system should be between 1.01 p.u. 
and 1.05 p.u. 

k̂ h , > 4;.!$3 
e) Tap settings for 230/69kV and 345/69kV transformers should be used to 

maintain low side (69kV) voltages of 1.03 p.u. to 1.04 p.u. Seasonal 
tap changes m y  be required. 

2) Specific Buses 
APS Pinnacle Beak 230kV bus voltage should be between 1.025 p.u. and 
1.035 p.u. 
APS Westwing 230kV bus voltage should be between 1.04 p.u. and 1.05 
p.u. 
Saguaro 115kV bus voltages will be approximately 1.035 p.u. 
Voltage at the Prescott (DOE) 23OkV bus should be approximately 1.02 
p.u. 

b. Facility Loading Limits 
1) Transmission Bine loadings cannot exceed 100% of the continuous rating, 

which is based upon established conductor temperature limit or sag 
limitation. 

2) Underground Cable loadiags should ~ Q P  exceed 100% of the conthous 
Tais rating is based on a cable 

3) Transformers c m ~ t  exceed 100% of top FOA, 45' rise, and m e p l a t e  

4) Series capacitors cannot exceed 100% of continuous rating. 

interconnections will be reduced to a minimum and maintained near zero. 

rating with all elements in sexvice. 
temperature of 85OC with DO loss of cable life. 

ratings. 

c. Interchange of Vars. Interchange of VAWS between companies at 

d. Distribution of Flow. Schedules on a new project will be compared to 
simulated power RQWS to ensure a reasonable Bevel of flowability. 

2. Single Contingency Outages 
a. 

b. 

Voltage Levels. 
exceed 5 % .  
transient VAR m g i n  requirements of WSCC. 
Facilities Loading Limits 
1) Transmission line loadings cannot exceed 100% of the lesser of the sag limit 

or the emergency,rating (30 minute rating) which is based upon established 
conductor temperature limit. 

2) Underground cable loading should not exceed the emergency rating during a 

Maximum voltage deviation on APS' major buses cannot 
This deviation level yields a close approximation to the post- 

n 



single contingency outage. This rating is based on a cable temperamre of 
105'C for two hours of emergency operation with no loss of cable life. 

3) Transformers m o t  exceed 110% of top FOA 65' rise, iame plate rating. 
4) Series capacitors cannot exceed 1OQ% of emergency rating. 

c. Generator units used for controlling remote voltages will be modified to hold 
their base case terminal voltages. 

d. Impact on Interconnected System. Single contingency outages will not cause 
overloads upon any neighboring transmission system. 

. B. Transient Stability Studies 
Transient stability studies are primarily performed on the 500kV and 345kV system. 
1. Fault Simulation 

a. Thee-phase-to-ground faults, and 
b. Single-line-to-ground faults simulating a stuck circuit breaker in one phase with 

back up, delayed clearing will be simulated. Fault clearing times of four cycles 
after fault inception (5 cycles for a 2301V fault) and a back-up clearing t h e  of 
melve cycles aAer €a& h c q t i c n  is utilized. System elements are switched out 
ar the appropriate clearing times, as applicable. Fault darnping wiil be applied 
when applicable at fault inception. 

2. Series Capacitor Switching. Series capacitors, at locations determined from short 
circuit studies, will be flashed at fault inception and will be reinserted depending on 
their reinsertion types. 

3. System StabilirJ. The system will be considered stable if the followbg conditions 
are met: 
a. An machines in the system remain synchronized as demonstrated by the relative 

rotor angles. 
b. System damping exists as demonstrated by the damping of relative rotor angles 

and the damping of voltage magnitude swings. Voltages for the first swing 
after fault clearing should not drop below 75 % of pre-fault value with maximum 
time duration of 20 cycles for voltage dip exceeding 20%. 

4. Re-closing. Automatic re-closing of circuit breakers controlling ENV facilities is 
not utilized. 

C. Short Circuit Studies 
Fault current shall not exceed 100% of the substation fault current intenuption 
capability for three phase or single-line-to-ground faults. 
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This technical study report is filed with the ACC pursuant to A.R.S. 3 40-360.02, 
as amended by House Bill 2040, and Arizona Corporation Commission (“Commission”) 
Decision No. 63876 (July 25, 2001) regarding the Biennial Transmission Assessment 
prepared by Commission Utilities Division Staff 

Two aspects of technical studies were performed and reported here. They are 
power flow analyses and stability analyses. Power flow analysis was performed for two 
scenarios. The first is for all transmission system elements being in service. All system 
elements must be within its continuous rating. The second scenario is for outage of a 
single element. All remaining system elements must remain within its emergency ratings. 
Voltage deviations for these scenarios must also be within established guidelines. These 
voltage deviation guidelines closely approximate post-transient var margin requirements 
of the Western Systems Coordinating Council. More detail is provided in A B S  
Transmission Planning Process and Guidelines, which is also included in t k s  filing. 

The stability analyses were pe,.fonned to simulate electrkal disturbmces on the 
transmission system and evaluate the system response. The desired result is that all 
generators will remain on line, no additicna! lines will open and the system oscillations 
will damp out. 

Results of the power flow and stzbility analyses aid in determining when and 
where new electrical facilities are needed because of reliability or security reasons. 
Additionally, some facilities are planned to address adequacy concerns. These include the 
interconnection of generation to the transmission system or efforts to increase import 
capability to load-constrained or other areas. 

Power Plow Analyses 

Power flow cases were created for each year of the 2003-2012 study time fi-ame. 
These cases represent the latest transmission and sub-transmission plans, load projections 
and resource plans of utilities and independent power producers. Base case and single 
contingency conditions are evaluated to determine system needs and timing. Various 
iterations of possible solutions lead to the final plans for transmission additions. 

The single contingency analysis involves simulations for every non-radial 1 15kV 
or above line that APS oms,  partially owns, or operates. Transformer outages are also 
evaluated. Results of the power flow studies are tabulated in a Security Needs Table and 
an Adequacy Needs Table, below. These tables identify twenty-six transmission lines 



that are included in this Ten-Year Plan filing. Some of the projects were classified as 
Adequacy Needs because of the uncertainty of generation location, size, and availability 
in the later years. As projects near the five-year planning time frame, they may be 
redefined as Security Needs projects. Selected maps of the power flow simulations are 
contained in the appendix. 

Security Needs Table 

In 
Service 

Year 
2003 

2004 

2006 

2006 

2006 

2008 

2008 

2009 

2010 

Critical Outage 

Joj ob a-Kyrene 5 OOkV 
line 
Jomax-Dove Valley 
69kV line 

White Tanks 230/69kV 
transformer or local 
69kV lines 

Cholla-Coconino 
23 OkV line 

Lib erty-Buckeye 
23 OkV line 

Loss of Surprise 
23 0/69kV transformer 
or loss of Westwing 
230/69kV transformer 
or local 69kV lines 
Raceway transformer & 
local 69kV lines 
Raceway-Avery 230kV 
line 

Palo Verde-N. Gila 
500kV line 

Limiting Element 

Voltage deviation @ 
Kyrene 
Voltage deviation @ Dove 
Valley 69kV & load loss @ 
Gavilan Peak 69kV and 
Dove Valley 69kV. 
White Tanks 230/69kV 
xfmr #2 & voltage deviation 
@ White Tanks & 69kV 
system busses 
Yavapai-Verde 230kv line 
and voltage deviation @ 
No. AZ 

Voltage deviation @ 
Buckeye & 69kV system 
lines. Gila Bend 
transformer 
Surprise 230/69kV 
transformer, Westwing 
230/69kV transformer, and 
local 69kV lines 

Voltage deviation @ Avery 
& 69kV system lines 
230/69kV transformers @ 
Deer Valley, Gavilan Peak, 
and Pinnacle Peak and 
voltage deviation @ Avery 
Voltage deviation @ Yuma 
& scheduling capacity 

Transmission 
Project 

Palo Verde-Rudd 
500kV line 
Loop-in of Pinnacle 
Peak-Prescott 23 OkV 
line to Gavilan Peak 
230kV substation 
Rudd-TS3 230kV 
line & Liberty-TS3 
230kV 

Loop-in of Cholla- 
Coconino 230kV line 
to Flagstaff 230kV 
sub station. Flagstaff 
3 45/23 0 kV 
transformer 
Loop-in of Liberty- 
Gila Bend 230kV line 
to Buckeye 230kV 
sub station. 
Tril b y Was h-T S2- 
TS3 230kV lines 

Raceway- Avery 
23 OkV line 
Pinnacle Peak-Misty 
Willow- Avery 23 OkV 
line 

Gila Bend-Yuma 
230kV line 



Adequacy Needs Table 

In 
Sewice 
Year 

2006 

2006 

2006 

2007 

2008 

2009 

2009- 
2010 

2010 

2012 

2012 

2012 

20 12 

TBD 

Loop-in of Jojoba-Kyrene 
500kV to Rudd 500kV 
substation 
Hassayampa-Pinal West- 
S.E. Valley 5OOkV line 

§anta Rosa-Pinal West 
230kV line 
Loop-in of Cholla- 
Saguaro 500kV line into 
Silver King 500kV 
substation 
Palo Verde-TS5 500kV, 
TSS-Trilby Wash 230kV 

Cholla-Second Knoll 
23 OkV 
Loop-in of Navajo- 
Westwing 500kV to Table 
Mesa 500kV substation, 
TSS-Table Mesa 500kV; 
Loop-in of Gavilan Peak- 
Prescott 230kV to Table 
Mesa 230kV substation, 
Table Mesa-Raceway 
23 OkV 
W estwing-Raceway 
230kV line #2 

Cila Bend-Pinal West 
230kV line 
Westwing-El Sol 230kV 
line 
Gila Bend-Pinal West 
230kV line 
Loop-in of Cholla- 
Pinnacle Peak 345kV to 
Matazal345kV substation 
Palo Verde-Pinal West- 
Saguaro 

System Benefits 

Increase import capability to the Phoenix 
metropolitan area 

Increases import capability for the Phoenix 
metropolitan area, increases the export 
capability from the PV area 
Increase transmission system reliability and 
ability to deliver power 
Increase transmission system reliability and 
ability to deliver power. Increases import 
capability for the Phoenix metropolitan area. 

Increases import capability for the Phoenix 
metropolitan area, increases the export 
capability from the PV area. Increase system 
reliability and ability to deliver power. 
Increase transmission system reliability and 
ability to deliver power 
Licreases import capability for the Phoenix 
metropolitan area, increases the export 
capability from the PV area. Increase system 
reliability and ability to deliver power. 

Increase reliability to Raceway and provide a 
backup for outage of Westwing 500l230kV 
transformers 
Increase transmission system reliability and 
ability to deliver power 
Increase transmission system reliability and 
ability to deliver power 
Increase transmission system reliability and 
ability to deliver power 
Increase transmission system reliability and 
ability to deliver power 

Increase transmission system reliability and 
ability to deliver power 



. Stability Analysis 

A stability simulation for simulated three-phase faults was performed for 2003 
and 2010 for every 345kV or 500kV line that AP§ owns (totally or partially) or operates. 
It has been APS’ experience that stability concerns do not manifest on the 230kV system, 
which is primarily designed to deliver power to load. Therefore, no 230kV simulations 
were performed. Additionally, every new proposed generation plant will be required to 
perform stability evaluations prior to receiving permission to interconnect to the 
transmission system. 

Each simulation modeled a 3-phase bus fault, appropriate series capacitor flashing 
and reinsertion, and fault removal and transmission line removal. System performance 
was evaluated by monitoring representative generator rotor angles, bus voltages and 
system frequency. Plots of these system parameters are included in Appendix B. The 
stability simulations performed to date indicate that no stability problems limit the 
transmission system. 



APPENDIX A 

Power Flow Maps 
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10 year s t a b 1  l l f y \ 2 0 0 3 \ d l s t f O . ~ h t  

I I I I I I I I I 
0.01 667 T'lme, sec. 51 00001 

tbus  iqOOf 500.0 FOURCORN f f U 60m5( 59.500 0 
--- tbus  fro03 500.0 NAVA3O 1 1 U 60.5( + 59.500 

59.500 - - - - - - - - -  * tbul f r23f  230.0 WESTWING 1 f U 60.5( 
59.500 ---_.----- * tbus  26003 500.0 ADELANTO 1 f U 60.5( 
59.500 --- X tbus 260r8 500.0 MCCULLGH f f U 60.5( 

CHOLLA FLT CH-PPK LINE OUT1 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 200f 
CHO-PPK STAB( Of/O3l 1.0 3P F IT  CH03r51FLSH FEN-CHO CAPSl 
'K CLR FLT W/CHO-PPK ~1l8C REIN CAPS12003.dydlWSCC. bpt  

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



Transmisslon 
p p s  Planning 

l.m 

t 

ARIZO~A,voltages 

Mon Jan 27 f0:51:31 2003 
10 year i t a b l  I I ty\2003\dlst 1 3. c h t 

I .  

0. m I I I I I I I I I 
0.01 667 Tifie, 5ec. 5.00000 
0.2000 0 vbui  15207 230.0 KYRENE 1 1  1 ,2000 
0.2000 --- + vbul lq203 230.0 CASGRAPS 1 1  1,2000 
0.2000 - - - - - - - - -  * vbul 1q22f 230.0 PNPKAPS 1 1  1,2000 
0.2000 --------- 3k vbul lr231 230.0 HESTWING 1 1  1 I2000 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-COR STAB1 1/031 T.0 3P FLT CH05001’lC CLR FLT 

CH-COR LINE OUT 

W/CHO-CORI 2003. dyd I HSCC m bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



1.N 

t m  tu 

f m o u  

0.w 

0.8oc 

0.m 

0.m 

0.m 

0. m 

0. ma 

EHV-voltages Transmtsslon 
P1 ann1 ng Mon Jan 27 i0:51:31 2003 

10 year stab1 llty\2003\dl5t13.chf 

I I I I I I I I I 
0.01 667 Time, sec. 5.0000( 
0.2000 0 vbur 1rOOf  500.0 FOURCORN 1 1 u 1.20a 
0.2000 --- + vbur ir003 500.0 N 4 W O  1 1 u 1.20a 
0.2000 - - - - - - - - -  * vbur 26003 500.0 4DELANTO 1 1 u 1.200 
0.2000 - - - - - - - - -  * vbur 260q8 500.0 MCCULLGH I f u {.ma 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-COR STAB1 1/031 T m O  3P FLT CH05001rC CLR FLT 

CH-COR LINE OUT 

H/CHO. COR I 2003 0 d yd I WSC C m b pt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rot orang 1 erl 
Mon Jan 27 10:51:3i 2003 

10 year i tabl  llty\2003\dlst13.cht Transmisslon #& eps P I  annl ng 

I I I I I I I I I 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-COR STAB( 1/03! T'O 3P FLT CH0500frC CLR FLT 

CH-COR LINE OUT 

W/CHO-COR(2003. dydl WSCC m bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t6o.t 

Transmission 
P 1 ann i ng 

C 

*f6o.C 

rotorangles2 10 year stablllty\2003\dllt~3.chr 
Mon Jan 27 10:51:32 2003 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-COR STAB1 1/03! T m O  3P FLT CH05001rC tLR FLT 

CH-COR LINE OUT 

W/CHO - LORI 20038 d Yd I WSCC s b P f 

ALL TSS COMMENTS INCLUDED8 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



Transmisslon f i p s  P I  ann I ng 
60.500 

60. 

trequenc  1 n 
Mon J a n  27 10:51:32 2003 

10 year s t a b 1  llfy\2003\dlstf3.chf 

59.900 I 

59. BQO . 

a. 
59.600. 

59. 500 , I I I I I I I I I 
0.01 667 Time, sec. 5.00000 

1 1 U 60.500 59.500 0 tbus  ir001 500.0 FOURCORQ 
591 500 --- + tbus  lr003 500.0 ~ A V A J O  1 U 60.500 
59.500 - - - - - - - - -  * tbul fq23f 230.0 WESTWIQG 1 1 U 60.500 
59.500 --------- * tbus 26003 500.0 ADELANTO 1 1 U 60.500 
59.500 --- X tbu5 260q8 500.0 MCCULLGH 1 1 U 60.500 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-COR STAB( {/El( T'O 3P FLT CH05001X CLR FLT 
W/CHO-COR12003. dyd( WSCC. bpt 

CH-COR LINE OUT 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



1. toe 

1.m 

0.900 

0.m 

0.700 

0.m 

0.5M) 

ARIZO~A,voI t a g s  
Mon Jan 27 10:29: 38 2003 

Transrniss lon 
rips P 1  anni  ng 

0.300 

0.100 

Y 

I I I I I I I I I 
0.01 667 Time, set. 5.00001 
0.2000 0 vbus 15207 230.0 KYREhE 1 1 :  1.201 
0.2000 --- + vbul ir203 230.0 EASGRAPS 1 i t  1.201 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PhPKAPS 1 i t  1 I 201 

vbul 1r23i 230.0 HESTWING 1 i t 1.201 0.2000 - - - - - - - - -  3t: 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-SAG STAB! 1/03! T.0 3P FLT CH0500!X CLR FLT 

CH-SAG LINE OUT 

W/CHO.SAG12003. dyd I WSCC. bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



0.1oOo. 

ALL TSS tOMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

I I I I I I I I I 
5.00000 0.01667 Time, i e c .  

0.2000 0 vbus iq001 500.0 FOURCORN 1 1 s  1.2000 
0.2000 --- + vbus iq003 500.0 NAVAJO 1 i t  1,2000 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO i i t  1.2000 
0.2000 --------- * vbus 260q8 500.0 MCCULLGH 1 I t  i ,2000 

I 



160. C 

Transmission 
P1 anni ng 

128. c 

96.W 

W.W 

32, a 

0. wa 

-32. W 

.W. W 

rot orang 1 csl 
Mon Jbn 27 10:29:38 2003 

I I I I I I I I I 
I I 

I-- -+. - c-- 1- - ------ --- 

I I I I I I I I I 
3.01667 Time, 5ec. 5.0000( 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-SAG STAB! 1/03! T.0 3P FLT CH05001qC CLR FLT 

CH-SAG LINE OUT 

W/CHO- SAG1 2003. dyd I WSCC bp t 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



I I 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-SAG STAB( f /03(  T.0 3P FLT CHO5OO(qC CLR FLT 

CH-SAG LINE OUT 

W/CHO-SAG( 2003. dydl WSCC. bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



60. u 

a 
60. w 

60. K 

60. x 

60. t c  

60. MI 

59. m 

59.80 

.no 
59. MI 

59.50 

Transmlss:on a APS P 1 ann l ng 

Crequencln C: \up l iC l3 \~ -area \ l0  year I t a b l l l t !  
Mon Jan 27 10:29:39 2003 

I I I I I I I I I 
Om 01 667 Time, set. 5.0000( 
59.500 0 ( b u s  1rOOl 500.0 FOURCORN t 1 t 60.50 
59.500 --- + t b u s  fro03 500.0 NAVAJO t 1 t 60.50 
59.500 - - - - - - - - -  * tbul  lr231 230.0 WESTWING i i t 60.50 
59.500 --------- * Cbus 26003 500.0 ADELANTO 1 1 t 60.50 
59.500 --- X Cbus 260r8 500.0 MCCULLGH 1 i t 60.50 

CHOLLA 500KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
CHO-SAG STAB( 1/031 T.0 3P FLT CH05001rC CLR FLT 
W/C HO SAG I 2003 m d yd I WSCC 

LH-SAG LINE OUT 

bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t.20 

0.2ooO 

1. to 

t.00 

0.- 

0.m 

0.7u 

0 . a  

0. sol 

I I I I I I I I I 
0.01667 Time, sec. 5.00000 
0.2000 0 vbus 15207 230.0 KYRENE 1 1 u 1.2000 
0.2000 --- + vbu I 19203 230.0 CASGRAPS 1 f u 1.2000 
0.2000 - - - - - - - - - * vbu 1 1 9221 230.0 PNPK APS 1 1 u 1.2000 
om 2000 --------- 3k vbul 19231 230.0 WESTWING 1 1 u 1.2000 

0. #)( 

ARIZONA-vol tager 10 year ~tablllty\2003\dlst~.chr Transmission 
UJ& Planning Mon Jan 27 10:51:53 2003 

FCN3L15 f a u l t  
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
FEN-CHO (11 STAB! 1/03! TI0 3P FLT FCN3951fOX FLT DMPINGIFLSH 
CAPS FCN-CHO!'iC CLR FLT W/FCN-CHO 

Wlth FEN-CHOLLA llne out 

1 I 8C REIN tAPS12003. dydlWSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



1.200 

t . l O 0  

t.oO0 

0.900 

0.800 

0.700 

0. boa 

0.500 

0.m 

0. m 

EHV-voltages 

Mon Jan 27 10:51:5r 2003 
Transmisslon 

P 1  ann1 ng 

10 year itablllfy\2003\dlstr.~hr I 
I I 

I 1 I I I I I I I 

- 

- - 

- - 

- - 

- - 

- - 

- - 

- - 

I I I I I I I I I 
Time, i ec .  5.00000 0.01 667 

0.2000 0 vbus 1q001 500.0 FOURCORN 1 1 u 1.2000 
0.2000 --- + vbus fro03 500.0 NAVAJO 1 1 u 1.2000 
0.2000 - - - - - - - - - * vbus 26003 500.0 ADELANTO 1 1 u 1.2000 
0.2000 _. - - _I - - - - - * vbus 260rS 500.0 MCCULLGH 1 1 u i.2000 

FCN3V5 fault 
2003 HS3-Sb APPROVED BASE CASE 
OCTOBER 29, 2001 
FEN-CHO 1 1  STAB1 1/03! T’O 3P FLT FCN3’45110X FLT DMPIWFLSH 
CAPS FCN-CHOlrC CLR FLT w/FCN-CHO I 1 I 8C REIN CAPS12003. dyd~wSCCm bat 

Wlth FEN-CHOLLA l lne out 

ALL TSS COMMENTS I&CLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rot orang l n i  
Mon Jan 27 10:51:5r 2003 

10 year stab1 I lty\2O03\dl+trm c h t  
Transmission #$ APS P 1 anni ng 

I I I I I I I I I 

*160.00 

la. oo 

%. m 

I I I I I I I I I 
Time, sec. 5.00000 0. O f  667 

n 1 

I I 

FCN3r5 tau It 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
FEN-CHO 0 1  STAB1 1/031 T.0 3P FLT FCN3’I5110% FLT DMPINGIFLSH 
CAPS FCN-CHOl’iC CLR FLT HIFCN-CHO a 1 I 8C REIN CAPSI2003. dydIHSCC. bat 

wl t h FEN-CHOLLA 11 ne out 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~+MICS FILE USED. 



160.4 

(28.4 

96. U 

6% U 

P. a 

0. Mx: 

.=.a 

am. W 

rotorangles2 
Mon Jan 27 10:51:5r 2003 

10 year stab1 I l ty\2003\d15trm chf Transmission 
P I  ann i ng 

I I I I I I I I 1 
I 

-- -+---e- ‘2- / 

I I I I I I I I I 
D. 01 667 Time, sec. 5.0000( 

FCN3’45 fault  
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
FEN-CHO STAB1 1/03( T‘O 3P FLT FCN3r5110X FLT DMPINGIFLSH 
CAPS FCN-CHOI’4C CLR FLT W/FCh-CHO B i I 8t REIN CAPS12003. dydiWSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~@MICS FILE USED. 

Wlth FCN-CHOLLA llne out 



t r e q u e n c l e s  
Mon J a n  27 10:51:55 2003 

10 year s t a b 1  I 1  ty\2003\dlsfr.  cht  
TransmissSon 

APS P I  ann$ ng 

I I I I I I I I I 

59.5 
0.01 667 Time, 5ec. 5.00000 
59.500 0 tbus  1rOOi 500.0 FOURCORN 1 1 U 60,500 
59.500 --- + tbus iWO3 500.0 NAVAJO 1 1 U 60,500 
59.500 - - - - - - - - -  
59.500 --------- 
59.500 --- 

* tbul Ir231 230.0 MSTWING 1 1 U 60.500 
3k tbus  26003 500.0 ADELANTO 1 1 U 60.500 
X tbus  260q8 500.0 MCCLILLGH 1 1 U 60.500 

FCN3r5 tault 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
FCN-CHO 11 STAB! 1/031 T’O 3P FLT FCN3’t5110% FLT DMPINGIFLSH 
CAPS FCN-CHO~qC CLR FLT W/FCN-CHO I 1 1  8C REIN CAPSIZOO~. dydtWSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY&AMlCS FILE USED. 

Wlth FEN-CHOLLA l l n e  o u t  



6 
1. io( 

1.m 

0.w 

0. Bo[ 

0. m 

0. MXI 

0.m 

moa 
0.m 

0. m 

Transmisslon 
P1 ann i ng 

AR I ZONA-vo 1 t ages 
Mon Jan 27 fO:f1:32 2003 

10 year s t s b l  llty\2003\dlit!.chl 

I I I I I I I I I 
0.01 667 Time, sec. 5.0000( 
0.2000 0 vbui 15207 230.0 KYREhE 1 1 u i.20a 
0.2000 --- + vbu I !'I203 230.0 tASGRAPS 1 1 u 1.20a 

1 1 u 1.2oa 
0.2000 --------- * vbul 1q231 230.0 HESTHIhG 1 i u i.2oa 
0.2000 - - - - - - - - -  * vbul 1q221 230.0 PhPKAPS 

FCN FLT500 FCN-MNK out 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 200f 
FOURCORQ-MOEhKOPI STAB1 1/031 T.0 3P FLT FCN5001 ! O X  FLT DMPIQGIFLSH 
CAPS FCN-MKP/NAV-MKPIqC CLR FLT W/FCN-MKPI~C REIN CAPS12003. dydIfiCC. bpf 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



EHV-v0 1 fag- 
Mon Jan 27 10: 1 i : 32 2003 

i o  year ifabll!fy\2003\dlifl.ch~ Transmission 
APS P1 anni n3 

1.2000 
I I I I I I I I I 

0.2000 0 vbus i rOO1 500.0 FOURCORN 1 1 u 1.2000 
0.2000 --- + vbus ir003 500.0 b+WAJO 1 1 u 1.2000 
0.2000 - - - - - - - - -  * vbus 26003 500.0 bDELANT0 1 1 u 1.2000 
0.2000 - - - - - - - - -  It: vbus 260r8 500.0 MCCULLGH i 1 u 1.2000 

FCN FLT500 FCN-WK out 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 200i 
FOURCOR~-MOE~KOPI STAB1 f/031 T'O 3P FLT FEN5001 10% FLT DMPI~-~ IFLSH 
CAPS FCN-MKP/NAV.MKPl'tC CLR FLT H/FCh-MKPIE REIN CAPS12003m dydiHSCCm bpt 

ALL TSS COMMENTS Ib&LUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rot orang1 -1 10 year stab1 I l ty \2003\d l r f1  chr 
Mon Jan 27 10:11:33 2003 

Transmisslon 
APS P 1 ann% ng 

160.00 
I I I I I I I I I 

I 

FCN FLTSOO FCN-MNK out 
2003 HS3-54 APPROVED BASE CASE 
OCTOBER 29. 2001 
FOURCORN-MOENKOPI STAB! 1/03! T.0 3P FLT FCQ5OOf 10% FLT DMPINGIFLSH 
CAPS FCN-MKP/NAV-MKP!qC CLR FLT W/FCN-MKP]E REIN CAPS12003m dydl WSCt. bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rotorangles2 10 year sfablllty\2003\dlst~.ch~ 
Mon Jan 27 10: 11 : 33 2003 

Transmission AFJs P1 ann1 ng 
160.00 

I I I I I I I I I 

FEN FLT500 FcN-MNK out 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
FOURCORN-MOENKOPI STAB! 4/03! T’O 3P FLT FCtq500110X FLT DMPINGIFLSH 
CAPS FCN-MKP/NAV.MKPl’tC CLR FLT W/FCN-MKPI 8C RE I N  CbPSI2003. dydIWSCC. bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



59, ,500 I I I I I I I I I 
0.01 667 Time, rec. 5.00000 
59.500 0 tbur !WOO1 500.0 FWRCORN 1 1 U 60.500 
59.500 --- + tbur fro03 500.0 NAVAJO 1 1 U 60.500 
59.500 - - - - - - - - -  * tbul 1r231 230.0 WESTWING 1 1 U 60.500 

3k t b u s  26003 500.0 ADELANTO 1 1 U 60.500 59.500 --------- 
1 1 U 60,500 59.500 --- X tbur 26W8 500.0 kCULLGH 

FCN FLT500 FCN-WK out 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
FOURCORN-MOE~KOPI STAB! 11031 T.0 3P FLT FCN50011OX FLT DMPINGIFLSH 
CAPS F[h-MKP/NAV-MKPI’iC CLR FLT W/FCN*MKPI~C REIN CAPSI2003. dydIWSCC. bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



0.5oOo 

0- 
0. #KK) 

0.2mO 

- - 

- 

- - 

I I I I I I I I I 

0.2000 0 vbus 15207 230.0 KYRENE 1 1 u 1.2000 
0.2000 --- + ybul ir203 230.0 EASGRAPS 1 1 u 1.2000 
0.2000 - - - - - - - - -  * vbu I lr(221 230.0 PNPKAPS 1 1 u 1.2000 
0.2000 - - - - - - - - -  ybul ir231 230.0 HESTHING 1 1 u 1.2000 

0.01 667 Time, sec. 51 00000 



t.ia 

t.W 

0. #w 

0.w 

0.7a 

0.w 

0.501 

0. #K 

0.m 

EHV-vOltagtS Transmission 
Plannlng Mon Jan 27 10:5’i:05 2003 

10 year 5tabl llty\2003\dl5t58. cht 

I I I 

I 1 I I I I I I I 
0.01 667 Time, sec. 5.0000( 

1 1 u 1 . a a  
0.2000 --- + vbus 1r003 500.0 ~ A V A J O  1 1 u 1.200 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 u 1.20a 
o m  2000 - - - - - - - - -  342 vbus 260r8 500.0 MCEULLGH 1 1 u 1.200 

0.2000 0 vbus 1rOOf  500.0 FOURCORN 

JOJOBA FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 200i 
HAS-JJ STAB rl( 01/03! 1’0 3P FLT J.l500(10% FLT DMPINGIFLSH CAPS 
NAv - MKPIMKP- YAV, PV - DV/QGI ’if CLR FLT HIHAS- JJ I8C RE I Ql2003. dyd I WSCC bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

HASSY - JOJOBA L I &  OUT 



rot orang 1-1 
Mon Jan 27 10:5r:06 2003 

10 year stab1 llty\2003\dlst58. cht  Transmlsslon 
APS P I  ann I ns 

1w.w 

a I I I I I I I I I 

t -t28.w 

I I I I I I I I I 
0.01 667 Time, sec. 5.00000 
-160.0 0 an9 fY91r 22.0 FC&@CC H 1 U 160.00 
-160.0 - - - + an9 1r931 w.0 PALOVRD~ 1 1 U 160.00 
-160.0 - - - - - - - - - X an9 2r005 20.0 ALAMT~ t H 1 U 160.00 
- 160.0 - - - - - - - - - * an9 2r095 22.0 MOHAV~CC H 1 U 160.00 

JOJOBA FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
HAS-JJ STAB a l l  01/031 1.0 3P FLT JJ500110X FLT DMPING~FLSH CAPS 
NAv -MKP/MKP - Y ~ V ,  Pv- D V / ~ G I  'tC CLR FLT HIHAS- JJ i8C RE 1N12003. dydl WSCC. bpt 

HASSY- JOJOBA LINE OUT 

ALL TSS COMMENTS I&CLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



tw.0 

l28.0 

96.00 

b r a  00 

32.00 

0. ooo1 

-32.oa 

-6% OM 

am 
.i28.a 

.tw.a 

rotorangler2 
Mon Jan 27 10:59:06 2003 

Transmtssion 
APS P 1 ann: ng 

10 year stab1 1 lty\2003\dlst58. chf 

JOJOBA FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
HAS-JJ STAB 8 1 1  01/031 T m O  3P FLT JJ500(10% FLT DMPINGIFLSH CAPS 
NAV - MKP/MK P - YAV, PV - DV/NGI 

HASSY- JOJOBA L I NE OUT 

C LR FL T HIHAS - J J 1 8C RE I N I  2003. d yd 1 WSCC . bp f 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS F I L E  USED. 



I 

t r q u e n c l c s  
Mon J a n  27 10:59:07 2003 

10 year stab1 I lty\2003\dlst58. c h t  

I I I I I I I I I 
I 

59 I I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 
59.500 0 thus 19001 500.0 FOURCORN 1 1 U 60.500 
59.500 --- + tbus  19003 500.0 NAVAJO 1 1 U 60.500 
59.500 - - - - - - - - -  * tbul 19231 230.0 HESTHI& 1 1 U 60.500 
59.500 --------- 3t: tbus  26003 500.0 ADELANTO 1 1 U 60.500 
59,500 --- X tbus  26098 500.0 MCCULLGH 1 1 U 60.500 

JOJOBA FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
HAS-JJ STAB m 1 I 01/031 1.0 3P FLT JJ500f 10% FLT DMPINGIFLSH CAPS 
NAv - MKPIMKP - YAV, W - Dv/NGI 'it CLR FLT HIHAS- J J I 8C RE I NI 2003. dyd I HSCC a bpf 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

HASSY - JOJOBA LINE OUT 



Transmission ARIZOb@,vol f a g s  10 year stab11 lfy\2003\dlit59. chf  
#j OPS P 1  ann1 ng Mon Jan 27 10:5r:r6 2003 

1.2000 
I I I I I I I I I 

0. m 

og- t 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 
0.2000 0 vbus 15207 230.0 KYRENE 1 1  1 I 2000 
0.2000 --- + vbu I {'I203 230.0 CASGRAPS 1 1  1 I2000 
0.2000 - - - - - - - - -  * vbul fr221 230.0 PNPKAPS 1 1  1,2000 
0.2000 - - - - - - - - -  3k vbul 1r231 230.0 WESTWING 1 1  1.2000 

I I 

JOJOBA FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
JJ-KYR STAB 8 1 1  Ol/03I T.0 3P FLT JJ500110X FLT DMPINGIFLSH CAPS 
NAV - MKP/MK P - YAV, PV - DV/NGI Y C CLR FL T W1. I  J - K YR I 8C RE 141 2003. d yd I WSCC. bpf 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t.m 

t.tm 

0. WM 

0 . m  

0.m 

0.600( 

0 . m  

0. KKX 

0. Mo( 

EHV,volfage+ 

Mon Jan 27 10:5r:r7 2003 
Transmisslon 
Plannl ng 

10 year Ifabl11ty\2003\dlif59. chC 

.- I ,  

I I I I I 1 I I I 
0.01 667 Time, set. 5.0000~ 
0.2000 0 vbus fro01 500.0 FOURCORN 1 1 u 1.20( 
0.2000 --- + vbus ir003 500.0 NAVAJO 1 1 u 1.20( 
o m  2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 u 1.20( 
0.2000 --------- * vbus 260r8 500.0 MCCULLGH 1 1 u i.mc 

JOJOBA FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
JJ-KYR STAB 1 1 1  01/031 1'0 3P FLT JJ500110X FLT DMPINGIFLSH CAPS 
NAV -MKP/MK P - YAV, PV - DV/NGI r t  CLR FL T n/J J * K YR I 8C RE I N12003. d yd 1 HSCC 1 bpf 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rot orang I nl I Mon Jan 27 10:5r:r7 2003 
Transmlsslon 
P1 ann: ng 

10 year stab1 I lty\2003\dlst59. cht  I 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.0000( 

JOJOBA FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
JJ-KYR STAB a 1 1  01/03I 1.0 3P FLT JJ500110X FLT DMPINGIFLSH KAPS 
NAV - MKPIMKP- YAVp PV - DV/&I 'it C LR FL T H/J J K YR I 8t RE I 41 2003. dyd I WSCC bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



160.0 

128. 0 

96.00 

H. 00 

32.00 

0. M)o 

*32.00 

*m. 00 

Transmission 
Planning 

rocorsnglw2 
Mon Jan 27 !0:5r:r7 2003 

10 year I f a b l  llfy\2003\dlit59.cht 

I I I I I I I I I 
I I 

JOJOBA FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
JJ-KYR STAB 811 01/03! T'O 3P FLT JJ500~!0% FLT DMPINGIFLSH CAPS 
NAV - MK P/MKP - YAV, PV - DV/NGI qC CLR FL T H/J J - K  YR I 8C RE I N 12003. dyd I I.(SCtm bp t 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



60. ra 

60.30 

60.10 

60.10 

60.00 

59.90 

59.m 

a m  

59.m 

59.50 

Transmlsslon trequencIes 10 year stab! 1 I ty\2003\dlst59. cht 
Mon Jan 27 i0:5r:r8 2003 bps P 1 a n n  i ng 

I I I I I I I I I 

I 

I I I I 1 I I I I 
0.01 667 Time, 5ec. 5.0000( 
59.500 0 tbui l r O O f  500.0 FOURCORN 1 f U 60.X 
59.500 --- + (bus ir003 500.0 NAVAJO 1 f U 60.5C * tbul lr231 230.0 WESTWING 1 f U 60.5C 59.500 - - - - - - - - -  
59.500 --------- * (bus 26003 500.0 ADELANTO 1 f U 60.5C 
59.500 --- X tbus 260r8 500.0 MCCULLGH 1 f U 60.5C 

JOJOBA FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
JJ-KYR STAB 0 1 1  01/03! T'O 3P FLT JJ5001iOX FLT DMPI)~(G~FLSH CAPS 
NAV -MKP/MKP. YAV, PV - DV/&G! Lt C CLR FL T WlJ J - K YRI 8C RE I N12003. d yd WSC C . bpt 
ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



ARIZONA-vol t a g s  
Mon Jan 27 10:W 39 2003 

10 year stablllty\2003\dlst1 1f .cht  T r a n s r n i s s l o n  
rips P1 ann1 n g  4.m 

I I I I I I 1 I I 

0 . m  I I I I I I I I I 
Time, sec. 5.00000 0.01667 

0.2000 0 vbus 15207 230.0 KYREhE 1 1  i ,2000 
0.2000 --- * vbul lr203 230.0 CASGRAPS 1 1  1,2000 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PhPKAPS 1 1  1.2000 

1,2000 0.2000 ---_.----- * vbul 1r231 230.0 wESTWI~@ 1 1  

KYRENE FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
JJ-KYR STAB 111 01/03# T.0 3P FLT KYR5001 
qC CLR FLT W/JJ.KYRI2003i dydI WSCCi bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED, 



1.101 

1. fa 

1.m 

0.90( 

0.m 

0.m 

0. m 

0.m 

0. m 

0. loa 

EHV-vOltagcs 

Mon Jan 27 10:r7: 39 2003 

10 year 5tabl I 1 fy\2003\d 1st 1 1 1 . c h C TransmissSon 
P1 anni ng 

I I I I I I 
I I 

I I I 

- 

I I I I I I I I I 

0.2000 0 vbus lr001 500.0 FOURCORN 1 1 u 1.200 
0.2000 --- + vbus lr003 500.0 N4v4JO 1 1 u 1.200 
0.2000 - - - - - - - - -  * vbus 26003 500.0 4DELAhTO 1 1 u 1.200 
0.2000 - - - - - - - - * vbur 260r8 500.0 MCCULLGH 1 1 u 1.200 

0.01667 Time, sec. 51 oooo( 

KYREN FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
JJ-KYR STAB a 1 1  01/03( T'O 3P FLT KYR5001 

CLR FLT W/JJ-KYRI2003. dydIWSCCi bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rotorangles1 
Mon Jan 27 10:q7: 39 2003 

10 year stab1 I 1 ty\2003\dlit 1 1 1. c h t Transmlsslon 
APS P1 ann1 ng 

I I I I I I I I I 
I I 

KYRENE FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
JJ-KYR STAB I f 1  01/03( 1.0 3P FLT KYR5001 
rC CLR FLT W/JJ-KYR12003.dydIWStC.bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t60. a 

rot orang1 e52 
Mon Jan 27 10:r7:r0 2003 

Transmission 
P1 anni ng 

10 year %ab1 I l ty \2003\dlst  1 1  1. chf 

-, , . , , - ,  , , 

3 

I I I I I I I I I 
0.01 667 T'lme, sec. 5.0000( 

KYRENE FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE tASE 
OCTOBER 29, 2001 
JJ-KYR STAB 011 01/03! T U 0  3P FLT KYR500I 
rC CLR FLT W/JJ*KYR12003. dydIWSCtm bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t r e q u e n c l e s  10 year s f a b l  I 1  fy\2003\dlif i 1 1 c h t  
Mon J a n  27 10:r7:r0 2003 

Transmlsslon 2j& APS PI ann$ ng 

i I I I I I I I I 

59. I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 
59.500 0 tbu5 {YO01 500.0 FOURCORN 1 1 U 60.500 
59.500 --- + Cbui lr003 500.0 NAVAJO f f U 60.500 
59.500 - - - - - - - - - * tbul lr23f 230.0 WESTWING 1 1 U 60.500 
59.500 -__ - - - -_ -  3k tbur 26003 500.0 ADELANTO 1 1 U 60.500 
59.500 --- X tbur 260r8 500.0 kCULLGH 1 1 U 60.500 

KYRENE FLT JOJOBA-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
JJ-KYR STAB 1 1 1  01/031 T'O 3P FLT KYR500I 
rC CLR FLT W/.lJ-KYR120031 dydIWSCCm bpt 

ALL TSS COMMENTS INLLUDED. 
M S T  RECENT VERSION OF MASTER DYNAMICS FILE USED. 



1.200 

Transml ssion 
P I  ann1 ng 

0. rn 

ARIZONA-vol tag- 
Mon Jan 27 10:07:r6 2003 

10 year stab1 llty\2003\dlst112.cht 

0 . m  

0.m 

0. ?m I I 1 I I I I I I 
0.01667 Time, i ec .  5.00000 

vbus 15207 230.0 KYREYE 1 i u 1.2000 0.2000 0 
0.2000 --- + vbu I lr203 230.0 CASGRAPS 1 1 u 1.2000 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PNPKAPS 1 1 u 1.2000 
0.2000 --------- * vbul lr231 230.0 ~ESlnlNii 1 1 u 1.2000 

K Y R f M  FLT BRWN-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
BRWN-KYR STAB 1 1 1  01/031 1.0 3P FLT KYR5001 
qC CLR FLT W/BRWN.KYR12003. dydt WSCCm bpt 

ALL TSS COMMENTS ItqCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



i.m 

.1 
1.100 

f.Oo0 

0.900 

0.800 

0.700 

0.600 

0.500 

Q 
0.m 

0.200 

Transrnlssion EHV-voltages 
Planning Mon Jan 27 10:07:r6 2003 

10 year stab1 11 ty\2003\dlr t  1 12. cht 

I I I I I I I I I 
0.01667 Time, 5ec. 5.00001 
0.2000 0 vbus l r O O 1  500.0 FOURCORh 1 1 u  1.20( 
0.2000 --- + vbus 1r003 500.0 ~AVAJO 1 1 u 1.20( 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 u 1.20( 
0.2000 --------- * vbus 260r8 500.0 MCCULLGH 1 1 u 1.20( 

KYRENE FLT BRWN-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
BRWN-KYR STAB 1 1 1  01/031 T.0 3P FLT KYR5001 
rC CLR FLT W/BRWN-KYR12003. dydl WSCC. bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER D Y ~ ~ A M ~ C S  FILE USED. 



rot orang 1-1 
Mon Jan 27 10:07:V7 2003 

10 year stablllty\2003\dlsf~~2.ch~ 
Transmission 

APS P1 anni ng 

I I I I I I i I I 

I I I I I I I I I 
0.01667 Time, 5ec. 5.0000( 

KYRENE FLT BRWN-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
BRHN-KYR STAB 1 1 1  01/03! 1'0 3P FLT KYR5001 
qC CLR FLT W/BRWN.KYR12003. dydIWSCCm bpf 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



r o t o r a n g I ~ 2  

Mon Jan 27 {0:07:r7 2003 
Transrn i s s lon  

P I  ann1 ng 

10 year stab1 1 l ty \2003\d lst l12 .  chr 

KYREQE FLT BRWN-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
BR”-KYR STAB 1 1 1  01/03( T’O 3P FLT KYR5001 
’it CLR FLT W/BRWN-KYRI2003. dydIWSCCm bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



60.5 

60.3 

60.2 

60. 1 

60.0 

59.9 

59. B 

59.0 

59.9 

Transmission t r e q u e n c l e s  10 year s t a b 1  l l t y \2003 \d ls t l i 2 .  chf 
Mon Jan 27 10:07:~7 2003 APS P1 ann% ng 

I I I I I I I I I 

I I I I I I I I I 
0.01 667 Time, rec. 5.00000 
59.500 0 t b u s  lr001 500.0 FOURCORN 1 1 U 60.500 
59.500 --- + t b u s  !YO03 500.0 ~AVAJO 1 1 U 60.500 
59.500 - - - - - - - - -  . *  tbul lq231 230.0 WESTWING 1 1 U 60.500 
59.500 --------- st: t b u s  26003 500.0 ADELANTO 1 1 U 60.500 
59.500 --- X t b u s  260r8 500.0 MCCULLGH 1 1 U 60,500 

KYRENE FLT BRWN-KYR LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
BRWN-KYR STAB 1 1 1  01/031 1.0 3P FLT KYR5001 
'it CLR FLT W/BRWN-KYR#2003. drjdIWSCt. bpt  

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t . 2a  

LlPS 
Transmlsslon 

P 1 ann I ng 

1. kx 

t.M 

0. #K 

0.mt 

0.m 

0. bw 

0.w 

AR I ZotqA-vo 1 t ages 
Mon Jan 27 1 1  :Or: 13 2003 

10 year stab1 I lty\2003\dlst85. cht 

0.300 

0.m I I I I I I I I I 
0.01667 Time, rec.  5.00001 
0.2000 0 vbui 15207 230.0 KYREhE i t  1,20( 
0.2000 --- + vbul {'I203 230.0 CASGRAPS l t  1.20( 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PNPKAPS 1 1  1.20( 
0.2000 --------- vbul lr23i 230.0 WESTHlb 1 1  1.20( 

WESTERN SYSTEMS COORDINATING COUNCIL 
MKP FLT. MKP-ELD l l n e  out 
OCTOBER 29, 2001 

NAv -ME[ /MKP, MKP - EL DI rC CLR FLT W/MKP - ELD! 8C RE 141 2003. dyd I WSEE . bat 

ALL TSS COMMENTS INCLUDED. 

k P - E L D  STAB! 1/03! T'O 3P F I T  MKP5OOlFLSH CAPS MKP-YAWYAV-HWG, 

MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t.m 

f a  loa 

1.Ow 

0. Soa 

0.800 

0.700 

0. boo 

0. UKI 

0.300 

0. Mo 

EHV-voltage5 I Mon Jan 27 1l:Oq:lY 2003 
Transmtsslon 
P 1 ann1 ng 

10 year ifablllfy\2003\dl~f85.~h~ I 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.0000( 

vbui fqOOi  500.0 FOURCORN 1 1 u 1.2oc 
0.2000 --- + vbui 1~003 500.0 NAVAJO 1 1 u 1.2oc 
0.2000 - - - - - - - - -  * vbur 26003 500.0 ADELANTO 1 1 u 1.20c 
0.2000 - - - - - - - - -  3k vbus 26W8 500.0 MCCULLGH 1 1 u 1.20c 

0.2000 0 

WESTERN SYSTEMS COORDINAT ING COUNC IL 
bkP FLT. MKP-ELD l lne out 
OCTOBER 29, 2001 
MKP-ELD STAB1 4/03! T'O 3P FLT MKP500lFLSH CAPS MKP-YAV/YAV-WWG, 
NAV - ME C /MK P, MKP - EL DI 'tC CLR FL T W/MK P EL DI 8C RE I 41 2003. d yd I WSC C rn bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rot o r a n g  1 est 
Mon Jan  27 11:0’4:1’4 2003 

10 year stab1 I l ty\2003\dlst85. cht Transmission 
APS P1 ann I ng 

160.00 
I I I I I I I I I 

-6% m 1 

WESTERN SYSTEMS COORDINATING COUNCIL 
MKP FLT. MKP-ELD l l n e  out 
OCTOBER 29, 2001 
MKP-ELD STAB( 
NAV - MCCIMKP, MKP - E L D ~  rC CLR FLT WMKP -ELD! 8C RE 141 2003, dyd I WSCC I bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

1/03! T’O 3P FLT MKP5001FLSH CAPS MKP-YAV/YAV-WWG, 



160.00 

0 
1%. 00 

96.m- 

WESTERN SYSTEMS COORDINATING COUNCIL 
t&P FLT. MKP-ELD l l n e  out 
OCTOBER 29, 2001 
MKP-ELD STAB! f/031 1’0 3P FLT MKP5OOIFLSH CAPS MKP-YAV/YAV-WWG, 
NAV-MCC/MKP,MKP-ELDI~~  CLR FLT W/MKP-ELD!8C RE 1h2003.  dydl WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~+MICS FILE USED. 

rot orang 1 e52 
Mon Jan 27 1f:Oq:Iq 2003 

10 year ~tbblllty\2003\dlst85.~ht Trunsmisslon 
Gps P1 ann: ng 

I I I I I I I I I 

- 



6o.s 

e 
6o.w 

60. a 

6o.x 

60. t t  

bo. a 

59.x 

59.a .. 
59. w 

59.50 

T r a n s r n i s s l o n  
P 1 a n n i  n 3  

trequenc  1 cs 
Mon Jan  27 ll:Oq:t5 2003 

t0 year 5tabl llty\2003\dl5t85. c h t  

- ‘ J  

I I I I I I I I I 
0.01 667 Time, sec. 5.0000~ 

59.500 - - - - - - - - -  X tbul fr23f 230.0 HESTWING 1 1 u 60.5c 

59.500 0 tbu5 frOOl 500.0 FOURCORN f f U 60.5C 
59.500 --- + tbur fro03 500.0 b+WUO 1 1 U 60.5C 

59.500 --------- * tbui 26003 500.0 ADELANTO f 1 U 60.5C 
59.500 --- X (bur 260r8 500.0 MCCULLGH f 1 U 60.5C 

WESTERN SYSTEMS COORD I NAT I NG COUNC I L 
MKP FLT. MKP-ELD l l n e  o u t  
OCTOBER 29, 2001 
MKP-ELD STAEI {/031 T.0 3P FLT MKP~OOIFLSH CAPS MKP-YAV/YAV-WWG, 
NAV - MCC/MK P, MK P - ELDI rC C LR FLT WMKP - EL DI 8C RE I N I  2003. dyd I WSC C . bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYb@lICS FILE USED. 



4.204 

t. ta 

4.m 

0. #K 

0. a 

0.7u 

0. boc 

0.m 

0.300 

0.m 

AR I ZOtqA-vo 1 t ages 
Mon Jan 27 1 1 :03: 32 2003 

10 year stab! llty\2003\d!sf83.cht Transrnisslon 
APS Planning 

I I I I I I I I I 

, -  

I I I I I I I I I 
0.01 667 Time, i e c .  5.0000 
0.2000 0 vbus 15207 230.0 KYRENE 1 1  1.20( 
0.2000 --- + vbul tq203 230.0 CASGRAPS 1 1  1 I 20( 
0.2000 - - - - - - - - -  X vbul 1q22f 230.0 PNPKAPS 1 1  1.20( 
0.2000 --------- % vbul iq231 230.0 WESTWING 1 1  1.20( 

MKP. FLT MKP-YAV l l n e  out 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
MKP-YAV STAB8 1/03l 1.0 3P FLT MKP500IFLSH CAPS MKP-YAV/YAV-HHG, 
b4AV - l&C/MK P, MK P -EL DI q I: CLR FLT w/MK P - Y A W  8C RE 141 2003. dyd I WSCC . ba t 
ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYh$MICS FILE USED. 



4.209 

EHV-vo I t ages 
Mon Jan 27 1 1 :03: 33 2003 

Transmission 
rips P1 anni ng 

1. loa 

t.m 

0.900 

0.800 

0.m 

0.600 

0.500 

10 year stab1 1 1  ty\2003\dlst83. chf 

0.m I I I I I I I I I 
0.01 667 Time, 5ec. 5.00001 

~~~~~ ~ ~~ ~~ ~ ~ _ _ _  ~ ~ 

vbus { Y O 0 1  500.0 FOURLORN 1 1 u 1.20( 
vbui  iY003 500.0 NAVAJO 1 1 u 1,mc 
vbui  26003 500.0 ADELAQTO 1 1 u 1.20( 
vbus 260r8 500.0 MCCULLGH 1 1 u 1.20( 

MKP. FLT MKP-YAV l lne out 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
MKP-YAV STAB1 1/03! 1.0 3P FLT bkP500IFLSH CAPS MKP-YAVIYAV-WWG, 
NAV - MI: C/MKP, MKP - ELDI rC CLR FLT WIMKP- YAVi 8C RE I 2003. dyd 1 WSC C rn bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



-6% OOO 

a- 
.f28.00, 

*t60.w 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

- 

- 

- 

I I I I I I I I I 
0.01 667 Time, sec. 5.00000 
-160.0 0 an9 1r9lr 22.0 FthGhrtt H 1 U i60.00 
-160.0 - - - + an9 1~931 w.0 PALOVRD~ 1 1 U 160.00 - 160.0 - - - - - - - - - * an9 2r005 20.0 A L A M T ~  ti H 1 U 160.00 - 160.0 - - - - - - - - - * an9 2’4095 22.0 MOHAVl tt H 1 U 160.00 



rot orang 1 e52 
Mon Jan 27 1 1 :03:33 2003 

10 year Itabl I lty\2003\dlit83. cht  Transmlsslon $& aps Plannl ng 
1wo.w, 

I I I I I I I I I 

160.00. I I I I I I I I I 
0.01667 Time, 5ec. 5.00000 

MKP. FLT MKP-YAV l l n t  out 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
MKP-YAV STAB! 1/03! T.0 3P FLT MKP5OOlFLSH CAPS MKP-YAWYAV-WWG, 
NAV - RC /MKP, MK P - EL D( rC C LA FL T H/MKP - Y A V l 8 C  RE I N! 2003. d yd I WSC C . bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



60.500 

a 
60. roc 

60. #c 

60.m 

60.1a 

60. #K 

59.w 

5 9 . a  * 
59.m 

59. !a 

t r e q u e n c l e s  
Aps P 1 ann! ns I Mon Jan 27 1 1 :03: 3r 2003 
Transmlsslon 

I I 
I I I I I I I I I 

. , , , , , , , . 1 ,- I ' J  

I I I I I I I I '  I 
0.01 667 Time, sec. 5.0000 

1 1 U 60.500 59.500 0 Cbu5 {roof 500.0 FOURCORN 
+ tbur 1r003 500.0 NAVAJO 1 1 U 60.500 59.500 --- 

59.500 - - - - - - - - -  * tbul 14231 230.0 WSTHING 1 1 U 60.500 * tbu5 26003 500.0 AKLAQTO 1 1 U 60.500 591 500 --------- 
X Cbus 260r8 500.0 kCULLGH 1 1 U 60.500 59.500 --- 

MP. FLT MKP-YAV l l n e  o u t  
2003 HS3-SA APPROVED BASE LASE 
OCTOBER 29, 2001 
kP-YAV STAB( 1/03! T.0 3P FLT MKP~OOIFLSH CAPS MKP-YAVIYAV-HHG, 
~~~v-M~cIMKP,MKP-ELD! rC CLR FLT W/MKP-YAVI~C RE I N 1  2003. dydI HSLCi bat 

ALL TSS COblblENTS INCLUDED. 
WST REtEhT VERSION OF MASTER DYNAMICS FILE USED. 



ARIZONA-vol t a g s  

Mon Jan 27 10:55:03 2003 
i o  year s t a b 1  I 1  ty\2003\d1st8Om cht  

Transmlsslon 
OPS P 1 ann 1 ng 

1.m 
I I I I I I I I I 

0. m 

I . .  

I I I I I I I I I 
0.01667 Time, 5ec. 5.00000 

i 

I .  

0.2000 0 ybuI 15207 230.0 KYREN 1 1 u 1.2000 
0.2000 --- + ybul 1r203 230.0 CASGRAPS 1 1 u 1.2000 
0.2000 - - - - - - - - -  * ybul 1r221 230.0 PNPKAPS 1 i u 1.2000 
0.1000 --------- 3!2 ybul 1~231 230.0 KSTHlNG 1 1 u 1.2000 

WESTER& SYSTEMS COORD INAT I NG COUM I L 
b+W. FLT. Nav-Crys ta l  llne o u t  
OCTOBER 29. 2001 
MV-CRYS STAB1 i/03l TI0 3P FLT NAV5001 6% FLT DMPINGIFLSH CAPS 
NAv - MECIMKP, MK P - E L D ~  rC CLR FL T H/NAV - CRYSi 8C RE I MI 2003. d yd I WSCC . bat 
ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



Transmlsslon 
rips P 1 ann1 ng 

0.9OoO- 

0.gwo - 

0 . m  - 

0.6OoO- 

0.5000- 

am- 
0. wK# - 

EHV-VOltaSCS 

Mon Jan 27 10:55:03 2003 

10 year stab1 l!ty\2003\dlrt80. cht  

0.2oOo I I I I I I I I 
0.01 667 Time, sec. 5.00000 
0. 2000 0 vbur IWOi 500.0 FOURCOm 1 1 u 1.2000 
0.2000 --- + vbur lr003 500.0 b$tVAJO 1 1 u 1.2000 
0.2000 - - - - - - - - -  * vbui 26003 500.0 ADELANTO 1 1 u 4.2000 
0.2000 ----_---- vbur 26W8 500.0 WCULLGH 1 1 u 1.2000 

MSTERN SYSTEMS LOORDINAT lNG C O N  IL  
NAV. FLT. Nav-Crystal l lne  out 
OCTOBER 29, 2001 
b$tV-CRYS STAB1 1/03l T.0 3P FLT NAv5OOl 6% FLT DMPIHGIFLSH CAPS 
NAV - MC/MK P, MKP - EL D( rC CLR FL T H/NAV - CRY 51 8C RE I Nl2003. d yd I HSCC bat 

ALL TSS COWENTS INCLUDED. 
MST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t6o.a 

10 year stab1 I 1  ty\2003\dlst80. c h t  

- 

- 

D. 01667 Tlrne, sec. 51 ooooa 
0 1’491’4 22.0 FChGh’4Ct H 1 U i60.0( -160.0 

WESTERN SYSTEMS C O O R D I ~ A T I ~ G  COLb4ClL 
t+v. FLT. hav-Crystal l l n e  out 
OCTOBER 29, 2001 
NAV-ERYS STAB1 1/031 T.0 3P FLT hAV5001 6% FLT DwIhGIFLSH CAPS 
NAV-MCC/MKP,MKP-ELDIrt CLR FLT W/NAV-CRYSl8t REINI2003. dydIWSCC. bat 

ALL TSS COwENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



WSTEm SYSTEMS COORDINATING COUMIL 
b$W. FLT. Nav-Crystal l l n e  out 
OCTOBER 29, 2001 
WV-CRYS STAB1 1/03( 1'0 3P FLT WV5001 6% FLT DMPINGIFLSH CAPS 
~AV-~C/MKP,MKP-ELD(rC CLR FLT W/NAV-CRYSl8C REIN12003. dydlnSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~-+MICS FILE USED. 



I I I I I I I I 1 
5.00000 

59.500 
0.01 667 Time, 5ec. 

0 Cbur 1qOOi 500.0 FOURCORN f 4 U 60.500 59.500 
59.500 --- + Cbur 1q003 500.0 b+WUO 1 1 U 60.500 * Cbul lq231 230.0 WESlHlb 1 1 U 60.500 59.500 - - - - - - - - -  

Cbur 26003 500.0 4DEL4hPO 1 1 U 60.500 * 59.500 --------- --- X Cbur 260q8 500.0 MCULLGH 1 1 U 60.500 59.500 

WESTEa SYSTEMS COORDIb@TING COU@lL 
NAVa FLT. Nav-Crystal  l l n e  o u t  
OCTOBER 29, 2001 
N4V-CRYS STAB( 11031 T.0 3P FLT NAV5001 6% FLT DMPIMIFLSH CAPS 
NAv -Mcc/MKP, MKP- ELDI 9C CLR FLT W/NAV -CRYSi 8C RE lNi2003. dydi HSCCa bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



4.100 

I I I I I I I I I 

0.2000 0 vbus 15207 230.0 KYREM 1 1  i ,2000 --- + vbul 1q203 230.0 CbUjRClPS 1 1  1,2000 
0.2000 - - - - - - - - -  * vbu I ir221 230.0 PtlPKbPS 1 1  1 e 2000 
0.2000 --------- %= vbul 1r231 230.0 WESTWING 1 1  1.2000 

51 00000 0.01 667 Time, sec. 

0.2000 

1. loo 

l.OO0 

0.900 

0.m 

0. ma 

0.600 

0.m 

0.m 

0. mt 

AR IZmA-vO 1 t bSeS I Mon Jbn 27 1 1 :02:q9 2003 
Transmlsslon 
Plannlng 

10 year itbblllty\2003\dlst8ilcht I 

'4 

~, , , , . ,  , , , , - ,  , , I 

WESTERN SYSTEMS COORDlbATI@ L O M I L  
NAV. FLT. NbvJo-Mnh. l l n e  out 
OCTOBER 29. 2001 
WV-bkP STAB1 1/03( T'O 3P FLT h$W5OOl 6% FLT DMPINGIFLSH CAPS 
NAv - MCC/MKP, MKP - EL DI rC CLR FLT W/NAV - MKPl8C RE I b12003. d yd I WSCC I bat 

R L  TSS COMMENTS INCLUDED. 
MOST RECENT V E R S I ~  OF MASTER DYNAMICS FILE USED. 



1. toac 

1 . 0 "  

0. Mo( 

0. (w# 

0. m 

0. boa 

0 . m  

0.m 

0.200 

I Transmlsslon 
P 1 ann1 ng 

EHV-volt&ses 
Mon Jan 27 11:02:q9 2003 

10 year stab1 11 ty\2003\dl i t81 . cht I 

;I 
I I  

, , I 

I 

I I I I I I I I I 
0.01667 Time, 5ec. 5.0000 
0.2000 0 vbus 1rOO1 500.0 FOUKOM 1 1 u 1.20( 
0.2000 --- + vbui fro03 500.0 NAVAJO 1 1 u 1.20( 
0.2000 - - - - - - - - -  * vbui 26003 500.0 ADELANTO 1 1 u 1.20( 
0.2000 - - - - - - - - - 3k vbus 260q8 500.0 HCCULLGH 1 1 u 1.201 

WESTERN SYSTEMS COORD 1NAT I NG COUM I L 
t+3V. FLT. NavJo-Mnk. l lne out 
MTOBER 29, 2001 
NAV-MKP STAB1 
NAV -MI: C /MK PI  MK P * EL D 1 Y C C LR FL T W/NAV - MK P I 8C RE I N I 2003 d yd I WSCC bat 

{ / 0 3 #  T-0 3P FLT ME001 6% FLT DMPI~$~IFLSH CAPS 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t6o.a 

t28. a 

96. oac 

6% oac 

32. oac 

0. ooo( 

*6% oac 

rot orang 1 esl I Mon 3an 27 i 1 :02:r9 2003 
Transmlsslon 
Planning 

10 year stab1 I 1  ty\2003\dlrt81. cht  I 

I I I I I I I I I 
D. 01 667 Time, sec. 5.00000 

*r6oo.u 

WESTEN SYSTEMS COORDINAT I& COLdlC IL  
NAV. FLT. h@vJo-Mnb. l l n e  out 
OCTOBER 29, 2001 
NAV-MKP STAB1 1/031 T u 0  3P FLT NAV5001 6% FLT DMPINGIFLSH CAPS 
NAV -Mc/MKP, MKP - EL DI rC CLR FL T W/NAV - MKPI 8C RE I NI 2003, d yd I WSCC . ba t 
ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rot orangles2 
Mon Jan 27 1 1 :02:50 2003 

10 year stab1 llty\2003\dlSt81.Cht Transmlsslon 
rips Plannl ng 

160.00. I I I I I I I I I e 
128.00 - - 

96.m - - 

br.m - - 

- --------- 32.m- 

:e - - - - -  - -* - - - - - - -. * 4 -* - - - - - - - _,,~----------~----------- 
c- *- - -t - - I- - - - -- 0. oooq - 

*P.OOo - - 

-m.m - - 

a-- - 

.i28,00- - 

I I I I I I I I I 
5.00000 

-i60.00 
0.01667 T'lme, 5ec. 
-160.0 0 an3 15981 26.0 NAVAJO 1 1 1 U 160.00 
-160.0 - - - + an9 lr19ql 15.5 SAGUARO1 1 1 U 160.00 
-160.0 - - - - - - - - - * an3 lq951 13.8 HPHX CC1 1 1 U 160.00 
- 160.0 - - - - - - - - - 3f: an9 lr1987 18.0 D B G - C T ~  1 1 u 160.00 

*STERN SYSTEMS COORD I NAT ING COLhC I L 



60. ra 

60. M( 

60.101 

60. tu 

60. #)I 

59.90 

59.80 

a m  

59. 60 

59.w 

trequencl es I Mon Jan 27 1 4  :02:50 2003 
Transmlsslon 
Plannl ng 

10 yew I tbb l  I lty\2003\dlrt8l. cht I 

I I I I I I I I I 
O n  01 667 Time, i e c .  5.00000 

0 tbus 1rOOI 500.0 FOURCORtl 1 1 U 60.500 
+ tbur 1WO3 500.0 NAVAJO 1 1 U 60.500 

3k tbui 26003 500.0 6DELNTO 1 1 U 60.500 

59.500 
59.500 --- 
59.500 - - - - - - - - -  
59.500 --------- 
59.500 --- 

* tbul 1r231 230.0 KSTWINc 1 1 u 60.500 

X tbur 26W8 5 0 . 0  &CULLGH 1 1 u 60.500 

WESTERN SYSTEMS COORDINATI@ CouNC IL 
NAV. FLT. lyavJo-Mnli. l l n e  out 
OCTOBER 29. 2001 
NAV-bkP STAB1 1/031 TWO 3P FLT b#WSOO~ 6% FLT DMPIM~FLSH CAPS 
~ # W & C / M K P ,  MKP-ELDI '+E CLR FLT WI~~AV-MKPI 8C RE 1N12003. dydj WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNA.(AMICS FILE USED. 



1.m 

1. IOU 

0. #KI( 

0 . m  

0 . m  

0 . m  

0.m 

' 0.300 

0. loa 

AR I Z N A - v o  1 t ages I Mon Jan 27 4 1 :03:07 2003 
Transmlsslon 
Plannlng 

10 year stab1 11ty\2003\dlif82,cht I I I 
I I 1 I I I I I I 

I I I I I I I I I 

0.2000 0 vbur 15207 230.0 KYREM 1 1 u 1.201 
+ vbul 1Y203 230.0 CASGRNS 1 1 u 1.20 * vbul 1q224 230.0 mPKAPS 1 1 u 1.201 
+ ybul iq231 230.0 WESTWING 1 1 u 1.201 

0.01667 Time, i e c .  51 0000 

0.2000 --- 
0.2000 - - - - - - - - -  
0.2000 --------- 

NAV FLT NAV-WW LINE OUT 
2003 HS3-54 APPROVED BASE CASE 
OCTOBER 29, 2001 
N A V - M G  STAB1 1/03( T'O 3P FLT ~bV5001 6% FLT DMPINGIFLSH CAPS 
NAv -Mcc/MKP, MKP - ELDl r C  CLR FLT w/NAV -WWGI 8C RE 141 2003. dyd I WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



ALL TSS COMMENTS I&CLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USEDS 



MV FLT NAV-WW LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
N A V - w  STAB! 4/03! T.0 3P FLT NAcAwOOI 6% FLT DMPI~GIFLSH CAPS 
NAv -Mcc/MKP, MKP-ELDI rC CLR FLT w/NAV-wwGi 81: RE 1N12003. dydt WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t6o.a 

rot orang 1 e 2  
~ Mon Jan 27 11:03:08 2003 

96. oac 

6% #w 

32. #I( 

0. m 

-160.0 

T r a n s r n l s s l o n  
P 1 ann1 ng 

10 year stab1 I lty\2003\dlsf82. cht I 
I I I I I I I I I 

@V FLT NAU-WW L I M  OUT 
2003 HS3-Sfr APPROVED BASE CASE 
OCTOBER 29. 2001 
N A V - W  STAB1 1/031 1.0 3P FLT NAVSOOI 6% FLT DMPIQGIFLSH CAPS 
QAV -MtC/MKP. MKP - EL DI 'IC CLR FLT W/NAV * WWGI 8C RE I N 1  2003. d yd I WSC C bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FlLE USED. 



trequencles 
Mon I a n  27 11 :03:08 2003 

10 year stab1 l l ty \2003\dlst821 ch t  
Transmlsslon 8 eps Plannl ng 

I I I I I I I I I 

59. 

QAV FLT NAV-WW LINE OUT 
2003 6 3 - S A  APPROVED BASE CASE 
OCTOBER 29, 2001 
W V - W  STAB! 1/03! 1'0 3P FLT WV500f 6% FLT DMPINGIFLSH CAPS 
NAV-et/MKP, MKP - ELDl rt CLR FLT W/NAV -WWG( 8C RE 1 N12003. dyd 8 WSCC rn bat 

ALL TSS COMMENTS INCLUDEDl 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



NmGILA FLT HASSY-)Y.GlLA LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
N.GILA STAB,3 PH FLT N.GILA 500KV 
FLASH CAPS,n/q CYC CLR FLT~HASSAYMPA-NG OUT#11/8 CYC REIN CAPS 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



1.m 

0.900 

0.8#1 

0.700 

0.600 

0.500 

0. #a 

0.2U 

EHV-voltages I Mon Jan 27 10:17:21 2003 

A P S  
Transmlssion 

P 1 ann1 ng 

10 year 5tabl llty\2003\dlst~OO.ch~ I 
I 

I I I I I I I I I 
I 

, , ,- , . 

, , / ,  

, , , , -  

I .  

I .  

I I I I I I I I I 
0.01 667 T’rme, sec. 5.0000 
0.2000 0 vbui iWO1 500.0 FOURCORN 1 1 u 1.20( 
0.2000 --- + vbui 1q003 500.0 NAVAJO 1 1 u 1.20( * vbus 26003 500.0 ADELANTO 1 1 u 1.20( 

3!2 vbui  260r8 500.0 MCCULLGH 1 1 u 1.201 
0.2000 - - - - - - - - -  
0.2000 --------- 

N.GILA FLT HASSY-h,GILA LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
N. GILA STAB,3 PH FLT Nm GILA 500KV 
FLASH CAPS,H/L1 CYC CLR FLTIHASSAYwA-NG OUT1’1/8 CYC REIN CAPS 

&L TSS LOMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~$MICS FILE USED. 



N.GlLA FLT HASSY-N.GILA LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
N.GILA STAB.3 PH FLT N.GILA 500KV 
FLASH CAPS,W/L1 CY[ CLR FLTlHASSAYwA-NG OUTlL1/8 CYC R E I N  CAPS 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



N.GILA FLT HASSY-N.GlLA LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 200! 
N.GlLA STAB,3 PH FLT N.GILA 500KV 
FLASH CAPS,W/L1 CY[ CLR FLTIHASSAYMPA-NG OUT#4/8 EYE REIN CAPS 

ALL TSS LOMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



Transmtsslon 
APS P1 ann1 ng 

59. 

10 year s t a b 1  1lty\2003\dl~t~0Omchl lrequenc 1 N 
Mon Jan 27 10:17:22 2003 

I I I I I I I I I 
5.00000 0.01667 Time, iec. ~ 

59.500 0 tbus 1rOOI 500.0 FWACoRN 
59.500 --- 
59.500 - - - - - - - - -  
59.500 --------- 
59. u)o --- 

500 

1 1 U 60.500 
+ tbus 1r003 500.0 b+#AJO 1 1 U 60.500 * lbul 1r231 230.0 gSTHING 1 1 U 60.500 * tbus 26003 500.0 ADELANTO 1 1 U 60.500 
X t b u i  26W8 500.0 kCULLGH 1 1 U 60.500 

NmGILA FLT HASSY-N-GILA LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
Nm GILA STAB,) PH FLT 
FLASH CAPS,H/r CYC CLR FLT~HASSAYMPA-NG OUTjr/8 CYC REIN CAPS 

ALL TSS COMMENTS IQCLUDED. 

GILA 500KV 

MOST RECENT VERSION OF M ~ S T E R  DYNAMICS FILE USED. 



AR IZObqA-vo 1 t ages 
Mon Jan 27 10:28:50 2003 

0. boo0 

0.5#K) 

a- 
0. moo 

I 

- 

- 

. .  

0.2(100. 

, . , , . . , ,  

I I I I I I I I I 

0 ybus 15207 230.0 K Y R E N  1 1 t 1.2000 
0.2000 + vbul 1r203 230.0 CASGRAPS 1 1 t 1.2000 * vbul 1r221 230.0 PNpKAPS 1 1 t 1.2000 

5tz vbul 1q231 230.0 WESTwlNG 1 1 t 1.2000 

51 00000 0.01667 Time, sec. 
0.2000 

0.2000 - - - - - - - - -  
0.2000 --------- 

, -  , 

N.GlLA FLT 
2003 HS3-SA APPROVED BbSE CASE 
OCTOBER 29, 2001 
N. GILA STAB,3 PH FLT N.GILA 500KV 
FLASH CAPS,W/’f CY[ CLR FLTvIMPV-NG OUT1’1/8 CYC REIN CAPS 

IMP. V-NmGILA LINE OUT 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~+WCS FILE USED. 



N.GILA FLT IMP. V-NuGlLA LINE OUT 
2003 H53-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
N.GILA STAB,3 PH FLT N.GILA 500KV 
FLASH CAPS,W/’4 CYC LLR FLTlIMPV-& OUT1’4/8 CYC REIN CAPS 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER D Y ~ ~ A M I E S  FILE USED. 



ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

883 



NIGILA FLT IMP. V-NIElLA LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
N.GILA STAB,) PH FLT N.EILA 500KV 
FLASH CAPS,w/q CYC CLR FLTgIMPV-& OUT1L1/8 CYC REIN CAPS 

ALL TSS COMMENTS INCLUDEDI 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t r e q u e n c l e s  [:\ups1 t13\~-area\iO year 5fablIlty\i 
Mon J a n  27 f0:28:5f 2003 

Transmlsslon 
bps P 1 ann I ng 

60.- 
I I I I I I I I I 

59.500. 

60.100 60’1 60. loo 

I I I I I I I I I 
5.00000 0.01667 Tifie, 5ec. 

59.500 0 rbu5 froof 500.0 FOURCORN f f f 60.500 
59.500 --- 
59.500 
59.500 --------- 
59.500 --- 

+ tbur fro03 500.0 WVAJO f 1 t 60.500 

X t b u i  26Or8 500.0 MCCl.tLLGH 1 f f 60.500 

- - - - - - - - -  * tbul fq23f 230.0 WESTWl@ f f f 60.500 
?k tbur 26003 500.0 AMLbQTO 1 f f 60.500 

N.GILA FLT IMP. V-N.GILA LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
N.GILA STAB,3 PH FLT &.GILA 500KV 
FLASH CAPS,H/’I CYC CLR FLTlIMPV-NG OUTl’Il8 EYE REIN CAPS 

ALL TSS COmENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



4.100 

AR I ZO~A-vo 1 t ages I Mon Jan 27 1 0:52: 38 2003 
Transmtsslon 
P 1 annt ng 

i. Io0 

i.OO0 

0. ## 

0.800 

0.700 

0.m 

0.w 

10 year stab1 I lty\2003\dlst52. cht 

0. ma 

0.m 

I I I I I 1 I I I 

I .  

I 

I I I I I I I I I 

0.2000 0 vbui  15207 230.0 KYREM 1 1 u 1.20( 
+ vbul 1q203 230.0 CASGRAPS 1 1 u 1.20( 

0.2000 - - - - - - - - -  * vbul {’I221 230.0 PNPKAPS 1 1 u 1.20( 
+ ybul i’I23i 230.0 KSTWl@ 1 1 u 1.20( 

0.01667 Tifie, iec.  51 0000~ 

0.2000 --- 
0.2000 - - - - - - - - - 

#STERN SYSTEMS COORDINATING COLb&lL 
Pv FLT. w/PV - Devers I l n e  out 
OCTOBER 29, 2001 
PV-DEV STABV 11031 T.0 3P FLT PV500110X FLT Db@ING(FLSH CAPS 
NAV-MKP/MKP- YAV, PV- DV/NGl ’IC C LR FL T W/PV. DEV8C RE I N~20031 dyd 8 WSC C i bat 

ALL TSS COMMENTS INtLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



1.m 

1. loa 

0.900 

0.800 

0.700 

0.600 

0.500 

0. #a 

0.m 

10 year stablll:y\2003\dlsf52.chr I EHV-vOltaSCS I Mon Jan 27 10:52:38 2003 
Transmlsslon 

P 1 ann1 n3 
I 

I I I I I I I I 
I 

w 
u 

I I I I I I I I I 
0.01667 Time, sec. 5.0000 
0.2000 0 vbui lWO1 500.0 FOURCORN 1 1 u 1.M( 
0.2000 --- + vbus iq003 500.0 NAVAJO 1 1 u 1.mc 
0.2000 - - - - - - - - -  X vbus 26003 500.0 ADELANTO 1 1 u 1.201 
0.2000 ---_I----- * vbus 260W 500.0 MCCULLGH 1 1 u 1.20( 

WESTERN SYSTEMS COORDI~ATING COuE.(CIL 
Pv FLT. wIPV - Devers l i n e  out 
OCTOBER 29. 2001 
PV-DEV STAB! 1/03! T.0 3P FLT PV5OO~~OX F I T  DMPINGIFLSH CAPS 
~aV-MKP/MKP-YAV,PV-DV/~G!LfC CLR FLT W/W-DEV8C REIN12003, dyd!WSCC. bat 

ALL TSS COMMEhTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYlyAMlCS FILE USED. 



ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYh@MICS FILE USED. 



1w.a 

96. oac 

32. oac 

a. am 

-32.m 

-1w.a 

rotorangles2 I Mon Jsn 27 1 0:52: 39 2003 
Transmission 
Planning 

10 year stsbl 1 l ty\2003\dlst521 Cht I 

I I I I I I I I I 
0.01667 Tlme, sec. 51 0000 

WESTERN SYSTEMS COORDINATING CONCIL 
Pv FLT. w/Pv - Devers 1 1 ne out 
OCTOBER 29, 2001 
P\I-DEV STAB! 4/03! T'O 3P FLT Pv50011OX FLT DMPINGIFLSH CAPS 
~V-MKP/MKP-YAV,PV-DV/lyG(rC CLR FLT WIPV-DEVIC RE1&12003i dyd! WSCCm bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



59. I I I I I I I I I 
51 00000 u# 

0.01667 Time, sec. 
59.500 
59.500 --- 
59.500 - - - - - - - - -  
591 500 
59.500 --- 

0 tbur (4001 500.0 FOURCORN 1 1 U 60.500 
(bus lr003 500.0 NAVAJO 1 1 U 60.500 + * tbul 14231 230.0 WESTWlNG 1 1 u 60.500 

%2 tbur 26003 500.0 ADELANTO 1 1 U 60.500 
X tbui 26048 500.0 MCCULLGH 1 1 U 60.500 

- - - - - - - - - 
I 

WESTERN SYSTEMS COORDINATING COUNCIL 
Pv FLT. w/Pv - Devers line out 
OCTOBER 29, 2001 
PV-DEV STAB1 1/03( T'O 3P FLT PV500110X FLT DMPIW~~FLSH CAPS 
N~v-MKP/MKP-YAv,Pv-Dv/NG~~c CLR FLT W/PV.DEVIC REIN120031 drjdIWSCCi bat 

ALL TSS COMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~@MICS FILE USED. 



I 

Transmlsston 
P 1 annt ng 

I I 

ARIZONA-vol tag- I 10 year s t a b !  I lty\2003\dl~t57. cht 
Mon Jan 27 10:53:r9 2003 I 

I I I I I I I 

i 
- / . .  

I I I I I I I I I 
0.01667 Time, sec. 5.0000 
0.2000 0 vbuo 15207 230.0 KYRENE 1 1  1.20( 
0.2000 --- + vbul lq203 230.0 CASGRAPS 1 t  1.20( 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 P e b p s  1 1  1.201 
0.2000 - - - - - - - - - * vbul lq231 230.0 WESTWlh@ 1 1  1.201 

PAL0 VERDE FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
HAS-JJ STAB 1 1 1  01/031 T m O  3P FLT PV500110X FLT DMPIQGIFLSH CAPS 

HASSY - JOJOBA L INE OUT 

~$w-MKP/MKP- YAV, PV - DV/NG( 'iC CLR FL T W/HAS* J J I 8C RE 141 2003. d yd I WSCC I bp t 

ALL TSS COMMENTS INCLUDED, 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



PAL0 VERDE FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
HAS-JJ STAB 1 1 1  01/031 1.0 3P FLT Pv500110X FLT DMPINGIFLSH CAPS 
NAv -MKP/MKP- YAV, PV - DV/NGl rC CLR FLT HIHAS - JJ I 8C RE 1N12003. dyd I WSCt I bpt 

HASSY - JOJOBA LINE OUT 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t6o.a 

APS 
Transmtsslon 

P 1  annt ng 

(18. a 

96. oa 

w. 001 

32. oa 

0. OOO 

-32.00 

-w.m 

rotoranglesf 10 year i f b b !  I lty\2003\dlit57. chr 
Mon Jan 27 10:53:50 2003 

/- --- t &--  -+- 

, , ~ / ,  .. , , , I ,  ~, , I ,~ , , , , ~ ,  I , ,  , , - ,  , , , -, , , , , , , , , , . , , , ~, 

. , , , , , , , , , ,  , , ,  , , , , , . , . /  , , , ,  , , , . , , , , , , ,  / , , , , , ,  

PAL0 VERDE FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 200i 
HAS-JJ STAB 
NAv - MKPIMKP - Y Av, pV - DV/NGI VC CLR FLT W/HAS - 1.l 8C RE I Nl2003. d yd I WSCC m bp f 

HASSY - JOJOBA LINE OUT 

01/03( T.0 3P FLT PV50011OX FLT mPING(FLSH Cfrps 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNA(AMICS FILE USED. 



rot orang I e52 

Mon Jan 27 10:53:50 2003 

10 year stab1 I lty\2003\dlst57. cht 
Transmlsslon $&) aps Plannlng 

t6o.w 
I I I I I I I I I 

-16o.w I I I I I I I I I 
Time, rec. 5.00000 

~~ 

0.01667 
-160.0 0 15981 26.0 NAVAJO 1 1 1 U 160.00 

PAL0 VERDE FLT 
2003 HS3-Sb APPROVED BASE CASE 
OCTOBER 29, 2001 
HAS-JJ STAB 0 1 1  01/031 T'O 3P FLT PV5OO(fOX FLT D M P I ~ F L S H  CAPS 
WV - MKPIMKP- YAV, Pv- DV/NGI 'tC CLR FLT HIHAS- JJ I 81: RE I HI 2003. dyd I HSCC s bpt 

HASSY - JOJOBA L I NE OUT 

ALL TSS COMMENTS Ih4CLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



59.m t 
59. u# 

, ”  , I , , ,  

I I I I I I I I I 
5m00000 Om 01667 Time, sec. 

59.500 0 t b u i  frOO1 500.0 FWRCORN 1 U 60.500 
59.500 --- * tbul fr231 230.0 #STHI& 1 1 U 60.500 59.500 - - - - - - - - -  

Jt: tbur 26003 500.0 ADELWTO 1 1 U 60.500 59.500 --------- 
1 1 U 60.500 X t b u i  26W8 500.0 b&CULLGH 59.500 --- 

+ tbus  1r003 500.0 NAVAJO 1 1 U 60.500 

i 

PAL0 VERDE FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
HAS-JJ STAB ~ 1 1  01/031 T.0 3P FLT Pv500110X FLT DMPINGIFLSH CAPS 
~V-MKP/MKP-YAV, W D V / N G I  qC CLR FLT W/HAS- JJ 18C RE 1N12003. drjdl HSCC. bpt 

ALL TSS COMMENTS INCLUDEDm 

HASSY - JOJOBA L I NE OUT 

MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



6-' 
ARIZONA-vOl t 10 year rtablIlty\2003\dlit53.chC 
Mon Jan 27 l0:53:03 2003 

Transmlsslon 
rips P 1  ann! ng 

I I I I I I I I I 

WESTERN SYSTEMS COORDINATING COUNCIL 
PV FLT. w/HASSY-N.GILA l l n e  Out 
OCTOBER 29, 2001 
PV-NILA STAB1 l/031 T.0 3P FLT PV500110X FLT DMPINLIFLSH CAPS 
t+V-MKP/MKP- YAV, PV- DV/NG! rC CLR FL T W/PV*NGl8C RE 1 N12003m dyd I WSCC I bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

0.1Oob I I I I I I I I 
0.01667 Time, 5ec. 5.00000 
0.2000 0 vbui 15207 230.0 KYREhE 1 1  1 ,2000 
0.2000 --- + vbul 1q203 230.0 CASGRAPS 1 1  1.2000 
0.2000 - - - - - - - - -  * vbul 1q221 230.0 PhPKAPS 1 1  1 ,2000 
0.2000 --------- * vbul iq231 230.0 WSTWIM 1 1  1,2000 

I I 



1.00 

0. w 

0. sa 

0.70 

0.60 

0.50 

0. ul 

0.2a 

- 

vbus 1r001 500.0 FOURCORN 1 1 u 1.2000 
0.2000 --- + vbus (YO03 500.0 NAVAJO 1 1 u 1,2000 * vbur 26003 500.0 ADELANTO 1 1 u 1.2000 
0.2000 --------- * vbur 260r8 500.0 MCCULLGH 1 1 u 1.2000 
0,2000 - - - - - - - - -  

WESTERN SYSTEMS COORDINATING COUNCIL 
Pv FLT. w/HASSY-t+GILA l l n e  out 
OCTOBER 29, 2001 
P V - b I L A  STAB! 1/03! T'O 3P FLT PV500!10% FLT DMPINGIFLSH CAPS 
NAV - MKP/MKP - YAV, PV . DV/NG! rC CLR FLT W/PV 8t RE I N! 2003. drjd I WSCC n bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



- ,  I .  

*160.00 I I I I I I I I I 
0,01667 Time, sec. 5.00000 

WSTEW SYSTEMS t0ORDlNAT ING COLIN IL  
Pv FLT. w/HASSY-N.GlLA l i n e  out 
OCTOBER 29. 2001 
PV-NGILA STAB1 1/031 T'O 3P FLT PV500110X FLT DMPINGIFLSH CAPS 
N4V - MKP/MK P * Y4V 1 PV - DV&G 1 'i C C LR FL T W/PV -NG I 8C RE I 2003 d yd I WSCC I bat 

ALL TSS COMMENTS INtLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



WESTERN SYSTEMS C O O R D I ~ A T I ~ G  COIdltlL 
Pv FLT. w/HASSY-N.GILA l l n e  out 
OCTOBER 29, 2001 
P V - e I L A  STAB1 1/03! 1.0 3P FLT PV500110X FLT DMPINGIFLSH CAPS 
NAv - MKPIMKP - YAV, W - DV/NG! 'tC C LR FL T W/PV -NG( 8C RE I Nf 2003. dyd I WSCC . bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



f r q u e n c l e s  
Mon Jan 27 10:53:0r 2003 

10 year s t a b 1  I lty\2003\dlst53. c h f  
T r a n s r n i s s l o n  

APS P l a n n i n g  

I I I I I I I I I 

59. u# 

I \  

I I I I I I I I I 
0.01667 Time, 5ec. 5.00000 

0 tbu5 I 'IOOI 500.0 F O U R t O ~  1 1 U 60.500 59.500 
59.500 --- + tbus {'I003 500.0 h$~Vb;lO 1 1 U 60.500 

1 1 U 60.500 59.500 - - - - - - - - -  X tbul Ira31 230.0 WESTHI& 
59.500 --------- 

X (bus 260'IS 500.0 b&CULLGH 1 1 U 60,500 59.500 --- * tbu5 26003 500.0 bDEL6NTO 1 1 U 60.500 

, , ,  - , /  , -  , , 

I I 

#STEW SYSTEMS COORDINATI~G COl&CIL 

OCTOBER 29, 2001 
PV-NGILA STAB1 1/031 1.0 3P FLT PV500110X FLT DwINGIFLSH CAPS 
~ + W ~ K P / M K P - Y A V , P V -  w/NGI'+C CLR FLT W/PV-NGISC RE1~12003m dydIHSCC. bat  

Pv FLT. w/HASSY-N.GILA l l n e  o u t  

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYb@blICS FILE USED. 



0. zoo0 

1 l u  1.2000 
1 1 u 1.2000 
1 1 u 1.2000 
1 1 u 1.20000 

I I I I I I I I I 
Tifie, sec. 5.00000 0.01667 

PAL0 VERDE FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
PV-RUDD STAB 111 01/03( T'O 3P FLT PY50011OX FLT DMPI~~GIFLSH CAPS 
NAv - MKPIMKP - YAV, PV - D V / ~ G I  YC CLR FL T w/PV-RD I 8C RE I hl2003. dyd I WSCC I bp t 

PV-RUDD L I N E  OUT 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYQAblItS FILE USED. 



1. too 

1.m 

0. #)o 

0.m 

0.700 

0.600 

0. UK) 

0.300 

0.m 

EHV-vo I tag- 

Mon Jan 27 10:53:25 2003 
10 year s t a b 1  llty\2003\dlst56. cht  Transmisslon 

Planning 

I I I I I I I I I 

u 

I 1 I I I I I I I 
0.01 667 Ttme, sec. 5.00000 

4 4 u 1.2000 
0.2000 --- + vbui  ir003 500.0 N 4 W O  4 1 u 1.2000 
0.2000 - - - - - - - - -  * vbui  26003 500.0 4DELhNTO 1 1 u 4.2000 
o s  2000 --------- * vbus 260q8 500.0 MCCULLGH 1 1 u 1.2000 

0.2000 0 vbui  iq001 500.0 FOURCORN 

PAL0 VERDE FLT 
2003 H!i3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PV-RUDD STAB I 4 
NAv -MKP/MKP - YAV, W -  DVI~GI 'tC CLR FLT WIPV-RD! 8C RE I N!2003. dyd! WSCC I bpt 

PV-RUDD LINE OUT 

04/03! T.0 3P FLT PV5001 10% FLT DMPINSIFLSH CAPS 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t60.W 

e 
t28. w 

%. ooa 

W.Wa 

P. ood 

0. ooo(1 

-32.m 

-W.00(1 

rot orang 1 esl 
rips P 1 ann1 ng I Mon Jan 27 10:53:25 2003 
Transmlsslon 10 year stab! l l t y \2003 \d1~t56 .  Cht I 

PAL0 VERDE FLT 
2003 HS3-SA APPROVED WSE CASE 
OCTOBER 29, 2001 
PV-RUDD STAB 111 01/031 T'O 3P FLT PV5001iOX FLT DMPINGIFLSH CAPS 

PV-RUDD LINE OUT 

~V.MKP/MKP-YAV,PV-DV/hGILfC CLR FLT W/PV.RDlSC REIh12003. dydIWSCC. bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



f6o.a 

e 
128. a 

96.001 

br.001 

32. 001 

0. om 

-32.001 

.w.oa 

6. 
~128. a 

.lbo.a 

Transmission 
APS P 1  ann1 ng 

rotorangles2 10 year ~tablllry\2003\dlsf56.chr 
Mon Jan 27 10:53:26 2003 

PAL0 VERDE FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
W-RUDD STAB 1 1 1  Ol/O31 T'O 3P FLT PV500~10X FLT DMPINGIFLSH CAPS 
NAv - MKPIMKP - YAV, PV - DV/NG( Vi: CLR FLT n/W - RDI 8C RE 1 NI 2003. dyd I WSCC I bpt 

PV-RUDD LINE OUT 

ALL TSS LOMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYWMICS FILE USED. 



trequenc I t s  
Mon Jan 27 10:53:26 2003 

10 year stab1 I lfy\2003\dlst56. cht Transmtsslon 
APS P1 ann1 ng 

60.500 
I I I I 1 I I I I 

a- :i 59.600 

59. I I I I I I I I I 
0.01667 Time, i ec .  5.00000 
59.500 0 tbus lqOO1 500.0 FOURCOM 1 1 U 60.500 
59.500 --- + tbus  lq003 500.0 NAVAJO 1 1 U 60.500 
59.500 - - - - - - - - -  * tbul {'I231 230.0 KSTWl& 1 1 U 60.500 * rbu5 26003 500.0 AMLWTO 1 1 u 60.500 59.500 
59.500 --- X tbu5 %or8 500.0 MCCULLGH 1 1 u 60.500 

- - - - - - - - - 

PAL0 VERDE F L T  
2003 HS3-SA APPROVED BASE CASE 
M T O B E R  29, 2001 
PV-RUDD STAB 8 1 1  01/03! T.0 3P r L T  P V 5 O O l f O X  F L T  DMPINGIFLSH CAPS 
NAV-MKP/MKP-YAV,W- D W N G I Y C  CLR F L T  W/PV-RDf8C R E I N 1 2 0 0 3 .  dydl WSCC. bpt 

ALL TSS LOMMEQTS INCLUDED. 
W S T  RECENT VERSION OF MASTER DYNAMICS F I L E  USED. 

PV-RUDD L I N E  OUT 



1.m. 

t . b o ,  

ARIZWA-vol tag- 10 year rtablllty\2003\dlst5OIcht 
Mon Jan 27 10:52:22 2003 

Transmlsslon 8 rips Plannlng 

I I I I 1 I I I I 

- 

0.2000 0 vbus 15207 230.0 KYRENE 1 1  1 I2000 
0.2000 --- + vbul 1r203 2301 0 EASGRAPS 1 1  1 ,2000 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PNPKAPS 1 1  1 I2000 
0.2000 --------- * vbul ir231 230.0 WSTWlh@ 1 1  1 ,2000 

0.1oOo. 

WESTERN SYSTEMS COORDINAT ING C O N C  I L  
PV FLT w/Pv-Ww l l n e  out 
OCTOBER 23, 2001 
P V - W  STAB! 1/03! T'O 3P FLT PV500!10% FLT DMPINIFLSH CAPS 
NAV - MP/MKP - YAV, Pv - Dv/NG( rC C LR FL T w/PV - ww ! 8C RE I NI 2003. dyd I WSCC . bat 

ALL TSS COMMENTS INtLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

I I I I I 1 I I I 
0.01667 Time, sec. 5.00000 



T r a n s r n l s s l o n  8 rips PI ann1 ng 
t.mO0 

"- t 

EHV-VOltagfS 

Mon Jan 27 i0:52:22 2003 
10 year stab1 1 lty\2003\dlit5Ol cht 

, - I  , 1 

0. zoo0 

, . , . ~  

I I I I I I I I I 

0.2000 0 vbus lq001 500.0 FOURCORN 1 l u  1.2000 

0.2000 - - - - - - - - -  X v b u i  26003 500.0 ADELANTO 1 1 u 1.2000 
08 2000 --------- 3k v b u i  260q8 500.0 #CULLGH 1 1 u 1,2000 

Time, i e c .  51 00000 0. O f  667 

0.2000 --- + vbus 1q003 500.0 QAVAJO 1 1 u 1.2000 

#STERN SYSTEMS COORDINATING COUNC I L  
Pv FLT w/PV-WW l l n e  out 
OCTOBER 29, 2001 
P V - W  STAB! 1/03! T'O 3P FLT PV500(10% FLT DwIHGG(FLSH CAPS 
WV - MKPIMKP - Y Av, PV - DVING! 'IC CLR FLT w/W - "1 8C RE I N! 2003. d yd I WSCC 1 bat 

ALL TSS COMMENTS I&CLUDEDi 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



128.1 

96.0 

b9. a 

32. U 

0. oo( 

-32.U 

-6% u 

0. 
-128.a 

.tso.a 

Transmisslon ~ 8 aps 
P 1 ann1 ng 

rot orang1 eri 
Mon Jan 27 10:52:22 2003 

10 year stab1 I 1  ty\2003\dlst50. cht 

WESTERN SYSTEMS COORDINATING toat IL  
Pv FLT w/Pv-ww l l n e  out 

NAV -MKP/MKP- YAV, Pv- DVINGI rt CLR CLT W/PV -nwr 8C RE Itl12003. dyd I WSK. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYhAMItS FILE USED. 

OtTOBER 29, 2001 
PV-W STAB! 1/03! T.0 3P FLT PV500110X FLT DMPINGIFLSH CAPS 



rotorangles2 I Mon Jan 27 10:52:23 2003 
TransmIssIon 
P 1 ann I ng 

10 year stab1 llty\2003\dlst50. cht 

I I I I I I I I I 
I I 

- ,  , , I. , , I I I I I , - ,  , . ~, , , , , . ,  , , , , . , , I , -  I ,  

. . . ,  / ,  

I I I I I I I I I 
3.01667 Time, 5ec. 5.00001 

WESTEW SYSTEMS COORDI~ATI~G C O W I L  

OCTOBER 29, 2001 
PY-W STAB1 1/031 T.0 3P FLT PV500110X FLT DwlNG1FLSH CAPS 

PV FLT w/Pv-ww l l n c  out 

NAV - MKP/MKP - YAV, Pv - W/NGl rt CLR FLT W/Pv - WWI 8C RE I &I 2003. dyd I WSC C . bat 

ALL TSS COMMENTS INCLUDED. 
MST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



60.5a 

0 
60. ra 

60. )(I( 

60.m 

60. tu 

60. OM 

59. sa 

5 9 . a  ... 
59.w 

59.50 

10 year stab1 l l fy \2003\d l5 f50.ch~ I trequenc 1 w I Mon Jan 27 {0:52:23 2003 
Transmlsslon 

APS P1 ann1 ng 

I I I I I I I I I 
0.01 667 Time, 5ec. 51 00000 

WESTEm SYSTEMS COORDI~ATING CONCIL 
PU FLT w/Pv -ww l l n e  out 
OCTOBER 29, 2001 
PV-W STAB1 1/031 T'O 3P FLT PV500110X FLT DwINGIFLSH CAPS 
MV - MKPIMKP - YAV, PV - DV/NGI rC CLR FLT w/Pv - wwr 8C RE I &I 2003. d yd I WSEE. bat 

MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 
ALL TSS COMMENTS INCLUDED. 



1.200 

l .  loo 

0.900 

0.m 

0.700 

0.600 

0.500 

0.300 

0.m 

AR IZONA-vol tag- I Mon Jan 27 11:03:r9 2003 
Transmlsslon 
P 1 ann1 ng 

10 year Stab1 llty\2003\dl~t8q.~ht I 
I 1 I I 1 I I I I 

I I 

I .  

I .  

I I I I I I I I I 
0.01 667 Time, sec. 5.0000 

PERKINS FLT PERKINS-MEAD LIM OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PERK -MEAD STAB1 01/03! T’O 3P FLT PERKSOOIFLSH CAPS MKP-YAv/YAv-wG, 
NAV-MKP/WWGIrC CLR FLT W/PERK-MEAD!E REINI2003. dydIWSCCm bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



1.m 

a 
1. 4oa 

4.m 

0.900 

0 . m  

0.700 

0.- 

0.500 ... 
0.m 

0.100 

0 

EHV-vOltagC5 I Mon Jan 27 11 :03:r9 2003 
Transrnlssion 
Planning 

10 year stab1 I l t y \ 2 0 0 3 \ d l ~ t 8 r .  chr I 
I I 

I i I I I I I I I 

I I I I I I I I I 
3.01667 Time, sec. 5.0000 
D. 2000 0 vbus 1rOOl  500.0 FOURCORN 1 1 u 1.20 
D. 2000 --- + vbus 1q003 500.0 WVAJO 1 1 u 1.20 
D. 2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 u 1.20 
D. 2000 --------- * vbus 260q8 500.0 %CULLGH 1 1 u 1-20 

PERKINS FLT PERKINS-MEAD L I N  OUT 
2003 HS3-Sfr APPROVED BASE CASE 
OCTOBER 29, 2001 
PERK-MEAD STAB1 01/03r T.0 3P FLT PERK5001FLSH CAPS MKP-YAV/YAV-WWG, 
NAV-t&P/WWG(rC CLR FLT HIPERK -MEADr8C REINr2003. dydr WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~$NMICS FILE USED. 



160.01 

128. a 

96. aa 

6% 00 

32.00 

Om a0 

-32.00 

.w. 00 

* h a  

rot orang 1 erl 
Mon Jan 27 1 1 :03:r9 2003 

10 year stab1 llty\2003\dlrt8r.cht 
Transmlsslon 8 P 1 ann! ng 

I I I I I I I I I 

I I I I I I I I I 
0.01667 Time, sec. 5 .  oooa 

H 1 U 160. 
1 1 u 160. 
H 4 U 160. 
H 1 u 160. 

PERKIM FLT PERKINS-MEAD LI& OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
PERK-*AD STAB1 01/03! T.0 3P FLT PERK500tFLSH CAPS MKP-YAV/YbV*MG, 
b@V-MKP/WWG1’tC CLR FLT W/PERK-MEAD18C RE tN12003. dydIWSCC. bat 

&L TSS COMMENTS Ib4CLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FtLE USED. 



1w.a 

h a  

96. 001 

w. 001 

32. WI 

0. oo# 

-32.WI 

-6% 001 

rotorangles2 I Mon Jan 27 1 1  :03:50 2003 
Transmlsslon 
Plannlng 

10 year Stab1 IIty\2003\dlSt8~. Chr I 

PERKINS FLT PERKINS-MEAD LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PERK -MEAD STAB1 01/03! T’O 3P FLT PERK500lFLSH CAPS M K P - Y A V I Y A V - ~ G ,  
NAV-MKPIWHGiqC CLR FLT HIPERK -MEADi8C REltl12003. dydi WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



6a. 50 

6a. ra 

60. M 

6a.a 

60. l a  

w. a 

59. sa 

59.m 

59.M 

59.w 

trequenc I cs I Mon Jan 27 11:03:50 2003 
Transmlsslon 
Plann; ng 

10 year stab1 11 ty\2003\dlst8r.  chf I 

I I I I I I I I I 
0.01 667 Time, i e c .  51 00001 
59.500 0 tbui  14001 500.0 FOURCORN 1 1 U 60.5( 
591 500 --- + tbui  lq003 500.0 NAVAJO f 1 U 60.5( 
59.500 - - - - - - - - -  * tbul 14231 230.0 WESTWING 1 1 U 60.5( 
59.500 --------- * tbus 26003 500.0 ADELANTO 1 f U 60.5( 
59.500 --- X tbui  26048 500.0 &CM.LGH f f U 60m5( 

PERKINS FLT PERKINS-MEAD LINE OUT 
2003 cls3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PERK-MEAD STAB1 Of/O3# T.0 3P FLT PERK5001FLSH CAPS MKP-YAV/YAV-MG, 
tqAv-kP/WWGIK CLR FLT w/PERK.MEADI~C REItq12003. dydiwSCC. bat 

&L TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



l.m 

i.m 

0. mol 

0. #KI( 

0 . m  

0 . w  

0 . w  

0. ##( 

0.m 

A R I Z O N A - V O I ~ ~ ~ C S  
Mon Jan 27 10:50:32 2003 

10 year stab1 llfy\2003\dlstf 16. cht Transmlsslon 8 APS Plannl ng 

i I I I I I I I I 

I I I I I I I I I 

0.2000 0 vbus 15207 230.0 KYAENE 1 1  1 I 20( 
0.2000 --- + vbul 1q203 230.0 CASGRAPS 1 1  1.20( 
0.2000 - - - - - - - - -  * vbul iq221 230.0 WPKAPS 1 1  1.20( 
0.2000 _I-------- * Vbul 1r231 230.0 HESTRING 1 1  1.20( 

0.01 667 Time, 5ec. 51 00001 

PNPK 3L15KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
PP-EH STAB 1 1 1  01/03! T I 0  3P FLT PP3'f5! 
'it CLR FLT W/PP-CH!2003. dyd!WSCCi bpt 

PP-CH LINE OUT 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMILS FILE USED. 



1.m 

- 
1. too 

0.900 

0.800 

0.m 

0.600 

0.5001 

0.300 

0.200 

I . .  

I I I I I I I I I 
0.01 667 Time, iec.  5.0000 

vbus ir001 500.0 bXURCORH 1 1 u 1.20( 
vbus iq003 500.0 NAVAJO 1 1 u 1.201 
vbus 26003 500.0 ADELAHTO 1 1 u i.20( 
vbus 260r8 500.0 MCCLILLGH 1 1 u 1.20r 

WPK 395KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PP-CH STAB 111 01/031 1.0 3P FLT PP31151 
'IC CLR FLT W/PP-CHI2003.dydIWSCCibpt 

PP-CH LINE OUT 

aLL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DY~@MICS FILE USED. 



two.# 

rot orang I s1 
Mon Jan 27 10:50: 32 2003 

10 year stablllty\2003\dlstl16.cht 
Transmtsslon 

aps Plannlng 

I I I I I I I I I 

- 

- 

- 

t18.a 

96. 001 

R. 001 

32. w( 

0. m 

-32.00 

-6% 00 

-1w.a 

c-- - - - - -  
I . . ,  . . . . . . . . . . . . . . . . . . . . . .  , , , ~  , 

., , , , ~~, , , , , , ~ ,  , , , , . ,  , , , , - ,  , , , 1 ~, , , , , . ,  , , , I 1 , I I , -  , , ,- 

I I I I I I I I I 
5.00000 D. 01 667 Time, 5ec. 

- 160.0 0 an9 

-160.0 - - - - - - - - - * an9 

1q91q 22.0 FCWYCC H 1 U 160.00 
lwl w.0 PALOVRD~ 1 1 U 160.00 
2q005 20.0 &AM15 G H 1 U 160.00 

-160.0 - - - + an9 

- 160.0 - - - - - - - - - 3k an9 2q095 22.0 MOHAV~EC H 1 u 160.00 

I 

PWK 3r5KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PP-CH STAB 811 01/03! T'O 3P FLT PP3q51 

PP-CH LINE OUT 

rC CLR FLT W/PP-CH12003. d y d I W C .  bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rotorangles2 
Mon Jan 27 10:50: 33 2003 

Transmission 
APS P 1 ann1 ng 

10 year stab1 llty\2003\dlst116.cht 

PNPK 3'45KV FLT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PP-CH STAB 111 01/03( TI0 3P FLT PP3'451 

PP-CH LINE OUT 

'4C CLR FLT W/PP*CH12003. dydlWSCCi bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



I 1 

t r e q u e n c l s  I Mon Jan  27 10:50: 33 2003 

1 0 year 5f a b l l l  f y\2003\d 1s; 1 f 6. c h t I 
6 O . W O ~  , , , 

, , , . , . ( ,  

,- , , , 

59.900k 1 

/ . .  

I .  . I .  

, - ,  I , , I 

59=600 t 

PNPK 3r5KV FLT 
2003 HS3-SA APPROVED BASE CASE 
MTOBER 29, 2001 
PP-CH STAB 8 1 1  01/031 TI0 3P FLT w3r51 

PP-CH LINE WT 

'IC CLR FLT W/PP-CHl2003. dyd1WSCC. bpt 

ALL TSS LOMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



AR I Z ~ A - v o  I cages I Mon Jan 27 1 1 :0r:29 2003 
Transmlsslon 
Plannl n9 

0.1oOo. 

10 year s c a b 1  I lCy\2003\dlsC90. cht I 

, ,  

O - - t  

I I I I 1 I I I I 
0.01 667 Time, sec. 5.00000 
0.2000 0 vbus 15207 230.0 KYRENE 1 1 u 1.2000 

1 1 u 1.2000 * vbul 1r221 230.0 PNPKAPS 1 1 u 1.2000 
0. m --------- 3k vbul 1r231 230.0 KSTHING 1 1 u 1.2000 

0.2000 --- + vbul 1r203 230.0 CASRAPS 
0.2000 - - - - - - - - -  

1 I 

RUDD FLT PV-RUDD LINE OUT 
2003 H53-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PV-RUDD STAB 111 01/031 1.0 3P FLT RUDD500110X FLT DWINGIFLSH CAPS 
@V - MK PIMK P - YAV, pV - DV/NG I CLR CL T W/PV - RUDD1 8C RE I hl2003. d yd 1 WSC C . bp t 

ALL TSS COb@&NTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t.m. 

I 

EHV,vOlt~gcs 
Mon Jan 27 11:0r:29 2003 

10 year stab1 I1ty\2003\dlit90. cht 
Transmlsslon 

c P s  P 1 ann l ng 

I I I I I I I I I 

0 . m .  I I I I I I I I I 

0.2000 0 vbui  1rOOf 500.0 FOURCORN 1 1 u 1.2000 
1 1 u 1.2000 

om 2000 - - - - - - - - -  * vbui  26003 500.0 ADELANTO i 1 u 1.2ooa * vbus  26W8 500.0 bkCULLGH 1 I U  1.ma 

0.01 667 Time, sec. 51 00000 

0.2000 --- + vbui  lr003 500.0 NAVAJO 

0.2000 _. - - - - - - - - 

1 

RUDD FLT PV-RUDD LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
PV-RUDD STAB 111 01/031 T - 0  3P FLT RUDD500110X FLT DMPINGIFLSH CAPS 
NAv - MKPIMKP - YAV, PV - DV/NGI ‘IC CLR FLT n/PV - RUDD1 8t RE 1 N12003. dyd 1 WSCC I bp t 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYWMICS FILE USED. 



, . ,  , , . . , , , , , .  , , , , , , , ,  , . , / , , .  I , . .  , , , , ,  , , ,  

I I I I I I I I I 
3.01667 Tlme, sec. 5.00000 

ir9ir 22.0 FC&N’KC H 1 U 160.00 
+ aW 1~931  W . 0  PfKOVRD1 1 1 U 160.00 

H 1 U 160.00 
H 1 U 160.00 

.160.0 0 an9 
-160.0 - - - 
-160.0 - - - - - - - - - * an9 BO05 20.0 ALAMTS G 
*160.0 --------- * ang 2r095 22-0 MOHAVICC 

RUDD FLT PV-RUDD LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
PU-RUDD STAB 1 1 1  01/031 TmO 3P FLT RUDDsOOl1OX FLT DMPINGIFLSH CAPS 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



RUDD FLT PV-RUDD L INE OUT 
2003 HS3-56 APPROVED BASE CASE 
OCTOBER 29, 2004 
W-RUDD STAB 111 01/03( T9O 3P FLT RUDD5001iOX FLT DmINGIFLSH CAPS 
NAv - MK WMKP - YAV, PV - WING1 rC CLR FLT W/W - RUDD1 8C RE I NI 2003. dyd I WSCC a bp t 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

6 /34  



59.900 

5 9 . m  

am- 
59.600 

59.500 

- - 

- - 

- 

- - 

I I I I I I I I I 
51 00000 0.01 667 Time, 5ec. 

1 1 U 60.500 591 500 0 Cbui fq001 500.0 FOURCORN 
59.500 --- + Cbus lq003 500.0 N4VAJO 1 f U 60.500 

591 500 --------- 3k Cbui 26003 500.0 4DEL4NTO f 1 U 60.500 
X Cbus 260q8 500.0 &tULLGH 1 1 U 60.500 59.500 --- 

59.500 - - - - I - - - -  * Cbul 1q231 230.0 WESTHI& f 1 u 60.500 



1.200 

1.m 

0.900 

0.800 

0.700 

0.600 

0. UK) 

0.m 

0. loa 

ARIZONA-vol f a g s  I Mon Jan 27 10:r8: lo 2003 
Transmlsslon 

rips P I  ann1 ng 

I I I I I I 1 I I 

Iy 

I .  

I I I I I I I I I 
0.01667 Time, 5ec. 5.0000~ 

SAGUARO FLT SAG-CH LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
MTOBER 29, 2001 
SAG-CH STAB 1 1 1  01/031 1'0 3P FLT SAG5OO( 
'+[: CLR FLT W/SAG.CH12003.dydlWSCC.bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNMICS FILE USED. 



t.m 

I.m 

0. #10( 

0 . m  

0. m 

0. m 

0 . m  

0. mol 

0.m 

EHV-v0 I t a g s  I Mon Jan 27 10:r8: 10 2003 
Transmlsslon 

P 1  ann1 ns 
10 year stablllty\2003\dl~t~ 15.cht I 

, ,  

, , , , - ,  

I I I I I I I I I 
0.01 667 Time, iec. 5.0000 

SAGUARO FLT SAG-CH LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OtTOBER 29, 2001 
SAG-CH STAB 01/031 1.0 3P FLT SAG5001 
rC CLR FLT W/SAG.CH]2003idyd~WSCC~bpt 

ALL TSS COMMENTS INCLUDED. 
WST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

7 



T r a n s r n i s s l o n  
c?ps P l a n n i n g  

1w.w 

SAGUARO FLT SAG-CH LINE OUT 
2003 HS3-54 APPROVED BASE CASE 
OCTOBER 29, 2001 
SAG-CH STAB a 1 1  Of/O31 T'O 3P F IT  SAG5001 
rC CLR FLT W/SAG.CH12003idydIWSCCibpf 

rot oranales1 10 year stab1 I !  t y \ 2 0 0 3 \ d l ~ t  1158 Chr 
Mon Jan 27 10:r8:10 2003 

ALL TSS COMMENTS INLLUDED. 
MST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



t6o.a 

96. OM 

M. OM 

32. oa 

0. OOO 

-32.00 

.Mm 00 

SAGUARO FLT SAG-CH LINE OUT 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 298 2001 
SAG-CH STAB 1 1 1  01/031 T.0 3P FLT SAG5001 
qC CLR FLT W/SAG-CH12003. dydIWSCCi bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FlLE USED. 



SAGUARO FLT SAG-CH LINE OUT 
2003 HS3-54 APPROVED BASE CASE 
OCTOBER 29, 2001 
SAG-CH STAB 111 01/031 T.0 3P FLT SAG5001 
'4C CLR FLT W/SAG*CH12003. dydIWSCCm bpt 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



6m- 
0. #100 

0. moo 

i! I 

it 

: I  
I 1  

- : i  I: 

- 

d 

I I I I I I I I 
0.01667 Time, sec. 5 .  00000 
0.2000 0 vbui  15207 230.0 KYRENE 1 1  1,2000 
0.2000 --- + vbu I lq203 230.0 CASGRAPS 1 1  1,2000 
O D  2000 - - - - - - - - -  * vbul 1q221 230.0 P)yPKAPS 1 1  
0.2000 --------- 3.k vbul 1q231 230.0 HESTHING 1 1  1.2000 

1 D 2000 



0.6OoO- 

0.5400- .-- 
0. moo 

0.- 

- 

- 

- 

- - 

I I I I I I I I I 

0.2000 0 vbui  iq001 500.0 FOURCORN 1 1 u 1.2000 
0.2000 --- + vbur lq003 500.0 NAVrWO 1 1 u 1.2000 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 u 1.2000 

* vbur 260q8 500.0 MCCULLGH 1 1 u 1.2000 

5.00000 0.01 667 Time, 5ec. 

0.2000 - - - - - - - - - 



-1600.00 

WESTERN SYSTEMS COORDIMATI@ COLb&lL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
WG-NAV STAB! 1/03# T.0 3P FLT HG5001FLSH CAPS MKP-YAWYAV-WWG, 
~ ~ A V - M K P / W W G I ~ C  CLR FLT ~ / w W G - W l 8 C  REIb12003. dyd W C .  bat 

ALL TSS COMMENTS ItlCLUDED. 
mST RECENT VERSION OF MASTER DYQAMICS FILE USED. 

I I I I I I I I 5.00000 
I 

0.01667 Time, 5ec. 
H 1 U i60.00 l r 9 l r  22.0 FClytkICC -160.0 0 an8 i 1 U 160.00 

H 1 u 160.00 -160.0 - - - - - - - - - * an9 24005 20.0 &AM15 G 
2r095 22.0 MHAVlcc H 1 u 160.00 - 1 60.0 - - - - - - - - - * an9 

+ aw iw1 a.0 PALOVRD~ -160.0 - - - 



Transmlsslon 
APS P 1  ann5 ng 

1w.w 

I .  

rotorangles2 
Mon Jan 27 11:0r:53 2003 

10 year i tabl  I lty\2003\dlrt91. chf 

*160.00, 

WESTERN SYSTEMS COORDINATING COi&ClL 
2003 HS3-56 APPROVED BASE CASE 
OCTOBER 29, 2001 
M G - N A V  STAB! 1/03! T.0 3P FLT MG5001FLSH CAPS MKP-YAwYAv-MG, 
wV-MKP/WWG(LfC CLR FLT W/WG-NAV(8C REIN12003. dyd WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 

I I I I I I I I I 
0.01 667 Time, sec. 5.00000 



60.500. 

60. 

trequenc  1 cs 
Mon Jan 27 1 1 :0r:53 2003 

10 year s t a b 1  I lty\2003\dlst94 cht 
Transml ss1 on 

APS P 1 ann! ng 

I I I I I I I I I 

60. 

60' 

60. 

59. 

59. 

59. 

I I I I I I I I I 
5.00000 

59.500 
0.01 667 Time, 5ec. 
59.500 
591 500 --- 
59.500 - - - - - - - - -  
59.500 --------- 
591 500 --- 

0 tbu5 lr00f 500.0 FOURCOm 1 4 u 60.500 

* tbul lr231 230.0 WESTWIM 1 4 U 60.500 * rbu5 26003 500.0 ADELANTO 4 1 U 60.500 
X tbu5 26048 500.0 MCCULLGH 1 4 U 60.500 

+ tbur 4r003 500.0 M V u O  1 1 U 60.500 

WESTERN SYSTEMS COORDINATIhG C O U ~ I L  
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 

~AU-kP/WWG!'lC CLR FLT W/wWG-hAVf8C RElN12003. dyd NSLC. bat  

ALL TSS COMMENTS IhtLUDED. 
MOST RECENT VERSION OF MASTER DY)YAMICS FILE USED. 

HG.)YAV STAB! 4/03! T.0 3P F L T  "G500(FLSH CAPS Np-YAVIYAU-WWGt, 



1.m 

a 
4. h a  

4.m 

0. ow 

0.840 

0.700 

0.600 

0.500 

*m 

0. )o 

0.200 

Transrnlsslon 
Planning 

ARIZOhA-voltager 

Mon Jan 27 1 1 :05: 07 2003 

10 year 5 tab l  I l;y\2003\dlst92. chC 

I I I I I I I I I 
I I 

:. I 
I 

I 
I I I I I I I 

0.01 667 Time, 5ec. 5.0000 
~~ 

vbus 15207 230.0 KYREQE 1 1 u C20( 
vbul 1r203 230.0 EASGRAPS 1 1 u 1.20( 
vbul 1r221 230.0 PQPKAPS 1 1 u 1.201 
vbul 1r231 230.0 WESTWIb 1 1 u 1.201 

WESTERN SYSTEMS COORDlNfrT ING COUNC IL  
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
WG-YAV STAB1 f /03l 1.0 3P FLT wG5OOIFLSH CAPS kP-YAV/YAV-nWG, 
I@V-MKP/WWGIYC CLR FLT W/WWG-PALI8C REIh12003. dyd WSCC. bat 

ALL TSS COMMENTS IhCLUDEDi 
MOST RECENT VERSIOh OF MASTER DYb#lMICS F I L E  USED. 



1.OOO 

0.900 

0. a0 

0.700 

0.600 

0.500 

0.300 

0. zoo 

EHV-voltages I Mon Jan 27 1 1 :05:08 2003 
Transmlsslon 
P 1 ann1 ng 

~~~ 

10 year s t a b 1  I lty\2003\dlst92. cht 

I I 
I I 

I I I I I I I 

Y 

I .  

I I I I I I I I I 
0.01 667 Time, 5ec. 5.00001 
0.2000 0 v b u i  1q001 500.0 FOUKORly 1 1 u 1.20( 
0.2000 --- + vbus 1q003 500.0 lyAVfW0 1 i u 1.20( 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELWTO 1 1 u 1.20( 

v b u i  26W8 500.0 MCCULLGH 1 1 u 1.mc * 0.2000 --------- 

WESTER& SYSTEMS COORD I NAT I NG COWC 1 L 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
WG-YAV STAB! 1/03! T.0 3P F I T  W5001FLSH CAPS MKP-YAV/YAV-WG, 
NAV-MKP/WHGIL~C CLR FLT W/WWG-PAL!8C RElN12003~ dyd WSCC. bat 

&L TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYWMICS FILE USED. 



WESTERN SYSTEMS COORDI~ATI~G COl.&IL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
WG-YAV STAB1 1/03! 1'0 3P FLT -5001FLSH CAPS kP-YAV/YAV-WWGr 
NAV-MKP/WWG(LfC CLR FLT W/WWG-PAL18C RElN12003. dyd WSCCn bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



rotorangles2 
Mon Jan 27 1 1 :05:08 2003 

10 year stab1 I lty\2003\dlst92. cht 
Transmlsslon 

p p s  PI ann1 ng 
160.00 I I I I I I I I I 

1 
.IN. 0 0 L  i 

I I I I I I I I I 
5.00000 

15981 26.0 WVAJO 1 1 1 u 160.00 
1 1 u 160.00 

1W51 13.8 WpHX CCl i 1 u 160.00 

-t60.00 
0.01667 Time, rec. 
-160.0 0 a n3 
-160.0 - - - + an3 I W + i  15.5 SAGUARO1 
-160.0 - - - - - - - - - * an3 
- 160.0 - - - - - - - - - * ang 19987 18.0 DBG-CTl 1 1 U 160.00 

S S T E m  SYSTEMS COORDINbTING COlb&IL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
WG-YAV STAB( 1/031 T.0 3P FLT -5001FLSH CAPS MKP-YAv/YAv-HWG, 
NAV-MKP/WWG~K CLR FLT W/WWG-PAL(E REIN(2003. dyd WSCC. bat 

ALL TSS LOMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYHICS FILE USED. 



6 
60. rw 

W##o 

60.100 

60. 100 

60. oog 

59. #K) 

59. aoa 

59.m 

59.m 

trequencles I Mon Jan 27 11:05:09 2003 
Transmlsslon 

P 1 ann1 ng 

10 year stab1 Ilty\2003\dlit92. cht I 

., I I , ,  , , I 

. , , I I . ,  , . 

KSTERN SYSTEMS COORDINATING COl.blCIL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
WG-YAV STAB1 
~ A V - M K P / W W G ~ L ~ C  CLR FLT W/WWG-PALIE REIN12003. dyd WSCCI bat 

i/031 T.0 3P FLT WWG5001FLSH CAPS MKP-YAV/YAV-WWG, 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNMICS FILE USED. 



0.8000- 

O'-- 

0.6000- 

0 . m  

a- 
0. mm 

0.2OOo 

ALL TSS COMMENTS INCLUDED. 
MST RECENT VERSION W MASTER DYNA(AMICS FILE USED. 

1 - 

- 

II - - 

: i  
1: - 

- : i  I :  

i l  
- 

I 1' I I I I I I I 

5.00000 
0.2000 0 vbur 15207 230.0 K Y R E N  1 1  1.1000 

+ ybu 1 lq203 230.0 CASGRAPS 1 1  1,2000 - - - - - - - - -  * vbul 1q221 230.0 NPKAPS 1 1  1.2000 
--------- st: ybul 1r231 230.0 WESTHING 1 1  1.2000 

0.01 667 Time, sec. 

0.2000 --- 
0.2000 
0.1000 



EHV-VOltaSH 
Mon Jan 27 1 1 :05: 35 2003 

10 year stab1 I lty\2003\dl5t931 cht 
Transmlsslon 8 rips P1 ann i ng 

1.2000 
I I I I I I I I I 

0 . m .  I I I I I I I I I 

0.2000 0 vbur iq001 500.0 FOURCORN i 1 u 1.2000 
0.2000 --- + vbur !roo3 500.0 b@VA.lO i 1 u i.2000 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 u 1.2000 
0.2000 --------- * vbus 26W8 500.0 MCCULLGH 1 1 u 1.2000 

51 00000 0.01 667 Time, sec. 

WESTERN SYSTEMS C O O R D I ~ A T I ~ G  COLblCIL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
WG-YAV STAB1 1/031 1'0 3P FLT WWG5001FLSH CAPS MKP-YAV/YAV-WHG, 
NA(AV-bkP/WWGIK CLR FLT W/WWG-YAVl8C REIN12003. dyd WSCCi bat 

ALL TSS COMMENTS It4CLUDED. 
Mosl RECENT VERSION OF MASTER DYlqAMICS FILE USED. 



rot orang 1 esl I Mon Jan 27 1 1  :05: 36 2003 
Transmission 
P1 ann1 ng 

10 yebr i t b b l  I lty\2003\dlrt93. cht I 

WESTERN SYSTEMS LOORDINAT ING COUW IL  
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
WWG-YAV STAB1 1/03! 1'0 3P FLT W5001FLSH CAPS MKP-YAV/YAV-WWG. 
NAV-MKP/WHG!'tC CLR FLT w/WWG-YAVl8L RElN120031 dyd WSCCm bat 

ALL TSS COMMENTS INCLUDED. 
MST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



10 year stab1 llty\2003\dlst93. cht I rot orang1 es2 I Mon Jan 27 1 1  :05:36 2003 
Transmission 
Plannl ng 

-, , , , , , , , ,- , , , , 

WESTERN SYSTEMS LOORDINATING COUMIL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
W G - Y A V  STABi 1/03! 1.0 3P FLT ).&ccsOO!lrLSH CAPS MP-YAV/YAV-WHG, 
N4V*MKP/WWG(qC CLR FLT W/WWG-YAVl8C REINI2003. dyd WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
WST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



60.500 

a 
60. qoc 

bo. #E 

60. m 

60. la 

60. oa 

59.w 

59.m 

e m  

5 9 . a  

59.w 

trequencler I Mon Jan 27 1 1  :05: 37 2003 
Transmlsslon 
P 1 ann 1 ng 

10 yebr i f b b l  I lty\2003\dlit93. cht I 

I 

, I , / -  - . , ,  , , , . , , , , , , . , , ,  , , , , , , , , , , , ,  , ,  , , . / ,  , , , , , 

, , , , , , ,~ , , , , - ,  , , , , , , , , , , , , , - ,  , . - - , , , , - ,  , I , , I -  , , , , - ,  

WESTERN SYSTEMS COOADINAT 1NG COUNC IL  
2003 HS3-56 APPROVED BASE CASE 
OCTOBER 29, 2001 
HG-YAV STAB! 1/031 T.0 3P FLT WWG500IFLSH CAPS MKP-YAV/YAV-WWG, 
NAV-MKP/WWG(K CLR FLT H/wG-YAV18L REIN(2003. dyd WSCCi bat 

ALL TSS LOMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNA(AMICS FILE USED. 



4.m 

4.m 

0.900 

0. Eo0 

0.700 

0 . m  

0.500 

0.m 

0.m 

ARIZONA-vo l  t a g s  I Mon Jan 27 1 i :05:55 2003 

A P S  
Transmlsslon 
P1 ann¶ ng 

10 year stab1 Ilty\2003\dlst95.cht I 
I I I I 1 1 I I 

, , , /  

I .  

I I I I I I I I I 
Dl 01667 Time, sec. 51 0000 

1 1 u 1.20 
1 i u  1.20 
1 1 u 1.20 
1 1 u 1.20 

* S T E W  SYSTEMS COORDINAT ING EONE I L  
2003 HS3-Sfr APPROVED BASE CASE 
OCTOBER 29, 2001 
YAV STAB1 1/03! T.0 3P F L T  WWG5001FLSH CAPS MKP-YAV/YAV.WWG, 
NAV-MKP/WWG(fl’iC CLR FLT W/YAV-MNKK(~C REIN120031 dyd WSCCm bat 

ALL  TSS COMMENTS INCLUDED. 
M S T  RECENT VERSION OF MASTER DYNAMICS FILE USED. 



#STERN SYSTEMS COORDlNAT ING COUNCIL 
2003 H S 3 - M  APPROVED BASE CASE 
OCTOBER 29, 2001 
YAY STAB8 1/03( 1.0 3P F L T  wwG5001CLW CAPS MKP-YAVIYAV-WHG, 
NAV-MKP/WWGI'K CLR FLT H/YAV-MNK(8C REIN120031 dyd l'4SCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS F I L E  USED. 



Transmlsslon 
APS P 1 annl ng 

.I 
rot orang 1 e1 
Mon Jan 27 1 1 :05:56 2003 

10 year +tab1 l l t y \ 2 0 0 3 \ d l ~ t 9 5 . c h t  

HESTERN SYSTEMS COORD I NAT ING COW I L 
2003 HS3-Sfr APPROVED BASE CASE 
OCTOBER 29. 2001 
YAV STAB1 1/031 1.0 3P FLT WWG5001FLSH CAPS MKP-YAV/YAV-WWG. 
~$W-MKP/HWGIK CLR FLT H/YAV-MNKl8C REIN12003. dyd HSCCi bat 

ALL TSS LOMENTS INtLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



*STEW SYSTEMS COORDINATING COI&CIL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
YAV STAB1 !/03( TI0 3P FLT WWG5OOIFLSH CAPS MKP-YAv/YAv-wwG, 
NAV-MKP/WWGIqC CLR FLT W/YAV-MNKl8C RElN12003i dyd WSCCi bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



r r q u e n c  I es 
Mon Jbn 27 1 f :05:57 2003 

10 year s t a b 1  llty\2003\dl~t95. cht 
Transmlsslon 

OPS P1 ann I ng 
60. m. 

I I I I I I I I I 

59, I I I I I I I I I 
0.01 667 Time, sec. 51 0000 
59.500 0 tbus  14001 500.0 FOURCORQ 1 1 u 60.51 

59.500 - - - - - - - - -  * tbul lr23f 230.0 HESTWIQG 1 f U 60.5 

591 5w) --- X tbus  2 W 8  500.0 MCCULLGH 1 1 U 60.5 

59.500 --- + t b u i  lq003 500.0 QAvA30 i 1 U 60.5 

59.500 _. - - - - - - - - * t b u i  26003 500.0 ADELANTO f 1 U 60.5 

WESTERN SYSTEMS COORDINATING COl&C IL  
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2004 
YAV STAB! 1/03! 1.0 3P FLT WWG5001FLSH CAPS MKP-YAWYAV-WWG, 
NAV-MKP/WWG('+C CLR FLT W/YAV*MNKl8C REIN12003i dyd WSCC. bbt 

ALL TSS COMMENTS INCLUDEDi 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



1.m 

0. mol 

0 . m  

0. n#c 

0 . a  

0 . m  

0.m 

0.200 

ARIZmA-voltages 
Mon Jan 27 11:06:21 2003 

A P S  
Transmlsslon 
P1 ann1 ng 

I I I I I I 

10 year stab1 I lty\2003\dl+t96. chr 

1 I I 

, , I , -  , .  , -  

I I I I I I I I I 
0.01667 Time, 5ec. 5.0000 
0.2000 0 vbus 15207 230.0 KYRENE 1 1  1.204 
0.2000 --- + vbul 1q203 230.0 CASGRAPS 1 1  1,2000 
0.2000 - - - - - - - - -  * vbul 1q221 230.0 PNPKAPS 1 1  1.2000 
0.2000 --------- SL: vbul lq231 230.0 WESTWING 1 1  1,2000 

WESTERN SYSTEMS COORDINATING C W M I L  
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
YAV STAB1 11031 T m O  3P FLT WWG5001FLSH CAPS MKP-YAVIYAV-WWG, 
NAv-MKP/WWGirC CLR FLT w/Y4v~Ww~SC REIhl2003. dyd WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER DYNAMICS FILE USED. 



0,6000- 

0.5oOo- 

em- 
0 . m  

0.20#) 

#STERN SYSTEMS LOORDINAT ING C O N  I L  
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
YAV STAB1 1/031 T.0 3P FLT WWG5001FLSH CAPS MKP-YAv/YAv-WWG, 
b@V*MKP/mGIqC CLR FLT W / Y A V - m l 8 C  RElN12003. dyd WSECi bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OF MASTER D Y H I C S  FILE USED. 

- 

- 

- 

- - 

I I I I I I I I I 

0.2000 0 vbus 1WOf 500.0 FOWZCOR~ 1 1 u 1.2000 
0.2000 --- + vbus 1q003 500.0 NAVCWO 1 1 u 1.2000 
0.2000 - - - - - - - - -  * vbui  26003 500.0 ADELNTO 1 1 u 1.2000 
0.2000 _.-------- * vbur 26W8 500.0 MCCULLGH 1 1 u 1.2000 

51 00000 0.01 667 Time, sec. 

- 



WESTERN SYSTEMS COORDINATING LOUNIL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29, 2001 
YAY STAB! 1/03! T S O  3P FLT WnG5OO!FLSH CAPS MKP-YAWYAV-WWG, 
NAV-MKP/WHGIW CLR CLT W/YAV-WWl8C REIN12003. dyd WSCC. bat 

ALL TSS COMMENTS INCLUDED. 
MOST RECENT VERSION OC MASTER DYNAMICS FILE USED. 



HESTERN SYSTEMS C O O R D l ~ A T I ~  COIbKlL 
2003 HS3-SA APPROVED BASE CASE 
OCTOBER 29. 2001 
YAV STAB1 1/031 T’O 3P FLT WHG5WIFLSH CAPS MKP-YAV/YAV-HWG, 
I+V-MKP/HHGl’+L CLR FLT W / Y A V - ~ ~ 8 [ :  REINl2003m dyd WSCCi bat 

ALL TSS COMMENTS INCLUDED. 
WST RECENT vERSIOtI OF MASTER D Y N A M l t s  FILE USED. 



~ S T E R &  SYSTEMS EOORDINATINE CO~JWIL 
2003 HS3-SA APPROVED BASE EASE 
OCTOBER 29, 2001 
YAV STAB( 1/03( T m O  3P FLT wG5001FLSH CAPS MKP-YAV/YAV-WWG, 
NAV-MKP/).UIIG(YC CLR FLT W/YAV-WW(8t REIN12003m dyd WSCEa bat 

ALL TSS LOMENTS INCLUDEDm 
MOST RECENT VERSION OF MASTER D Y ~ A M I C S  FILE USED. 



APPENDIX C 

2010 
Stability Plots 



Simulation 
Table of Contents 

Page 

Cholla 345kv 
Cholla-Four Corners outage ................................................... C1-C5 
Cholla-Pinnacle Peak outage .................................................. C6-C10 

Cholla-Coronado outage .................................................... Cll-C15 
Cholla-Silver King outage ................................................... C16-C20 

Four Corners-Cholla outage .................................................. C21-C25 

Four Corners-Moenkopi outage .............................................. C26-C30 

Jojoba-Palo Verde outage .................................................. C31-C35 
Jojoba-Rudd outage ....................................................... C36-C40 

Kyrene-Browning outage .................................................... C46-CSO 

Moenkopi-Eldorado outage ................................................. C51-C55 
Moenkopi-Yavapai outage ................................................. C56-C60 

Navajo-Crystal outage ..................................................... C61-C65 
Navajo-Moenkopi outage ................................................... C66-C70 
Navajo-Table Mesa outage .................................................. C71-C75 

North Gila-hassay ampa outage .............................................. C76-CSO 
North Gila-Imperial Valley outage ............................................ C81-CS5 

Palo Verde-Devers outage ................................................... CS6-C90 
Palo Verde-Jojoba outage ................................................... C91-C95 
Palo Verde-North Gila outage .............................................. C96-C100 
Palo Verde-Rudd outage ................................................... C101-C105 
Palo Verde-Westwing outage ............................................... C106-C110 

Perkins-Mead out age .................................................... C1 11-C115 

Pinnacle Peak-Cholla outage ............................................... C116-C120 

Rudd-Jojoba outage ..................................................... C121-C125 
Rudd-Kyrene outage ..................................................... C126-Cl30 
Rudd-Palo Verde outage .................................................. C131-Cl35 

Saguaro-Silver King outage ................................................. C136-C140 

Silver King-Cholla outage .................................................. C141-Cl45 
Silver King-Saguaro outage ................................................. C146-Cl50 

Table Mesa-Navajo outage .................................................. C151-Cl55 
Table Mesa-Westwing outage ................................................ C156-Cl60 

Westwing-Palo Verde outage .............................................. C161-Cl65 
Westwing-Table Mesa outage .............................................. C166-Cl70 

Cholla 5OOkv 

Four Corners 345kv 

Four Corners 5OOkv 

Jojoba 5OOkv 

Kyrene 5OOkv 
Kyrene-Ruddoutage ....................................................... C41-C45 

Moenkopi 5OOkv 

Navajo 5OOkv 

North Gila 5OOkv 

Palo Verde 500kv 

Perkins 5OOkv 

Pinnacle Peak 345kv 

Rudd 5OOkv 

Saguaro 500kv 

Silver King 5OOkv 

Table Mesa 5OOkv 

Westwing 5OOkv 

Westwing-Yavapaioutage ................................................. C171-Cl75 



Yavapai 500kv 
Yavapai-Moenkopi outage ................................................ C176-Cl80 
Yavapai-Westwing outage ................................................ C181-Cl85 



0.8o00,. 

0.7OOo,, 

0.6o00,. 

0.5o00, 

ern- 
0 . m -  

0 . m  

Updated t h e  system rep. t o  20fO. 
updated t h e  loads t o  2010 level. 

1 , I , - , . , , - , .  , ,  , , , , - ,  , , , , , , , . ~  ~ , , . , ,  I , - ,  , , , , I , ,  , 

, 1 , , ~ .  I , I , , - ,  I , I , - ,  I ~ I I , - <  , , , , -, I I , , - ,  , , , . , , , I I , , , , I , , , - 

I I I I - ,  , , , , , - ,  , , , , - ,  I , ,  I , . I  1 I , ,  , , I ,  I , - ,  , , , , - ,  I , ,  I - ,  , , I ~ I -  

, . . . . . , . . , , , ,  I . , , , , / ( , .  , , , ,  , , , , , , , , , , , . ,  I , ,  , , . -  

, , , , I ,  , , , I .: I I I I , :, , I . -  , , , , , , , , , - ,  I , ,  I , - ,  I .  I ,  1 , ,  . , , - ,  I I I , ,  

, , , ;. , , , , ~ ,  , , , , - ,  , , I , , - ,  , I , , I I , i , , , , , , , , , ,  , , , . ,  , . -  

I I I I I I I I I 
Tithe, iec. 5.00000 0.01 667 

0.2000 0 vbui 15207 230.0 KYRENE 1 1  1.2000 
0.2000 --- + vbul 1‘4203 230.0 tASGRAPS 1 1  1,2000 
0.2000 - - - - - - - - -  * vbul 1q221 230.0 PwKAPS 1 1  1 I2000 
0.2OOo --------- * vbul Iq231 230.0 WESTWING 1 1  1,2000 

c - 1  



Transmisslon & rips P 1 ann1 ng 

“t 

EHV-vOltb9CS 10 year 5tbbl  l l ty \20iO\dlst12.cht  

Mon Jan 27 11:17:20 2003 

, ,- I , 

, , , ,  

0. zoo0 I I I I I I I I I 
0.01 667 Time, S ~ C .  5.00000 
0.2000 0 vbu5 lrm1 ~ 0 0 . 0  FOURCORN 
0.2000 --- 
0.2000 - - - - - - - - -  * vbu5 26003 500.0 ADELWTO 
0.2000 --------- =k vbus 26Or8 500.0 MCULLGH 

vbus 1r003 500.0 t+vJAJO + 

CHOLLA FLT CH-FC LINE OUT1 
O r l g l n a l l y  t h e  2007 HSfA APPROVED BASE CASE 
NOVEMBER 13, 2002 
CHO-FC 11 STAB1 Oi/031 1.0 3P FLT CHO3’lSIFLSH FEN-CHO CAPS# 
qC CLR FLT W/CHO-FC I 112010. drjdl WSCC. bpt 

Updated t h e  iystem rep. t o  2010. 
Updated t h e  load5 to 2010 level. 



rot orang Is1 
Mon Jan 27 11:17:21 2003 

10 year stab1 llty\2010\dlst12.cht Transmlsslon 
APS Plannlng 

I I I I I I I I I 

I , , , , . ,  , , , , , - ,  , I I , - ,  ~ , , . ,  , , , , ., , , , , - ,  , I , I . , , , I , - ,  , . , , ,. , , , , . 

, , , , - ,  , , I , ~, , , , , , - ,  , , , , , , , I , , - ,  I I , , , - ,  , , I .  

, , , , . / , , . ,  , . / . , , I , , ,  , , , , , , , , ,  

. , , , , . . . .  I , , - ,  , I , , - ,  , , . I , , , , , - ,  I I 

, ,  ,~ , . , I .  , . I  ~ , , . ,  , , , . , , , , , , , , ~ , .  

I I I I I I I I I 
0.01667 Time, sec. 51 ooo~c 

CHOLLA FLT CH-FC LINE OUT1 
Or 191 na I I y t he 2007 HS 1 A APPROVE D BASE CASE 
NOVEMBER 13, 2002 
CHO-FC 11 STAB( 01/03( T'O 3P FLT CH03r5lFLSH FCN-CHO CAPS( 
q t  CLR FLT W/CHO-FC I 1(2010. dyd( WSCC. bpt 

Updated the system rep. to 2010. 
updated the loads to 2010 level. 



CHOLLA F L T  CH-FC L I N  OUT1 
Orlglnally the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
CHO-FC 11  STAB1 01/03( 1.0 3P F L T  CHON51FLSH FEN-CHO LAPSI 
'IC CLR FLT W/CHO-FC 11 (2010. dydfiWSCC. bpt 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 

cc -4 



trquenc 1 N 
Mon Jan 27 1 1: 17:21 2003 

10 year stab! llty\2010\dl~t12. cht 
Transmlsslon 

aps P 1 ann1 ng 
I I I I I I I I I 

,500 59, I I I I I I I I I 
5.00000 0.01 667 Time, sec. 

59.500 0 tbus (VOOI  500.0 FOLUTORN 1 1 H 60.500 + (bus 1WO3 500.0 NAVAJO 1 1 H 60.500 59.500 --- 
59.500 - - - - - - - - -  * tbul 1V231 230.0 WESTHlNG 1 4 H 60.500 
59.500 --------- 3k tbu+ 26003 500.0 ADELWTO 1 1 H 60.500 
59. 500 --- X tbui 26W8 500.0 MClnLGH 1 1 H 60.500 

CHOLLA FLT CH-FC LINE OUT1 
Orlglnally the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13. 2002 

VC CLR FLT W/CHO-FC ~1]2010.dyd!WSCt. bpt 
CHO-FC 11 STAB! 01/03! T-0 3P FLT CH03r51FLSH FEN-CHO CAPS! 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



0-. 
10 year stab1 llty\20~0\dlst10.cht ARIZONA-vol tages 

Mon Jan 27 1 1 : 16: 35 2003 
Transmission 

APS P 1 ann1 ng 

I I I I I I I I I 

CHOLLA FLT CH-PPK LINE OUT1 
Or1 gl na I I y t h e  2007 HS1 A APPROVED BASE CASE 
NOVEMBER 13, 2002 
CHO-PPK 11 STAB1 01/03( T'O 3P FLT LHOW51FLSH FEN-CHO CAPS1 
'IC CLR FLT W/CHO-PPK lll8C REIN CAPS(201Oi dydIWSCCi bpt 

0.2OOo 

Updated t h e  syrtem rep. t o  2010. 
Updated the loads t o  2010 level. 

I I I I I I I I I 
51 00000 0. Of 667 Tlme, 5ec. 

0.1000 0 vbus 15207 230.0 KYREM 1 1  1.2000 
0.2000 --- + ybul 1q203 230.0 CASGRAPS 1 1  1,2000 
0.2000 - - - - - - - - -  * vbul 1q221 230.0 W K M S  1 1  1.2000 
0.2000 ---_.----- * vbul 1q231 230.0 WESTWING 1 1  1 12000 



0.6oOo- 

0.U)o- 

a! ow,, 
o.M#),. 

0 . m  

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 

I I , . - ,  I .  , . ,  , , , - ,  , , , , , ~ ,  , , , , , , , , , - ,  , , , , , , , , I , , I ,  I .  1 I -  

. . . . . . . . . . . . . . . . . . . . . . .  , .  / , . . . , I , ,  , I .  , , , , , I  , - 

I , , , - ,  . . . . . . . . . . . . . . . . . . . .  ~ , , , .  , , , , , ,  - , , , . ,  , , . . ,  - , .  / , , - , , , . -  

, , , , - ,  , , , , , - ,  , , , , , , , , , , - ,  , , , , I I I , I , , , , , , I , , , , ~, I I I -  

I I I I I I I I I 
0.01667 Tlme, iec. 5.00000 

1 1 d 112000 + vbus  1r003 500.0 NAVAJO 1 i d  1.2000 * vbui  26003 500.0 ADELANTO 1 f d 1,2000 * vbus 260r8 500.0 MCCULLGH 1 1 d 1.2000 

0.2000 0 V ~ U S  lroo1 500.0 F~WKORN 
0.2000 --- 
0.2000 
0.2000 --------- 

- - - - - - - - - 

c -7 



rot orang 1-1 
Mon Jan 27 11:16:35 2003 

10 year stab! I 1  ty\2010\dlst 10. cht 
Transmlsslon $& APS Plannl ns 

1 I I I I I I I I 

.t600.00 

.'28.ao , t 
I I I I I I I I I 

0,01667 T'lme, sec. 5.00000 

. ,  , , 

CHOLLA FLT CH-PPK LINE OUT1 
Orlg lna l  l y  the  2007 HSlA APPROVED BASE CASE 
NOVEMBER 13, 2002 
CHO-PPK 11 STAB! 011031 T.0 3P FLT CH03r51FLSH FEN-CHO CAPS1 
'it CLR FLT H/CHO-PPK 1118C REIN CAPS12010. dyd1HSCCi bpt 

Updated the  system rep. t o  2010. 
Updated the load5 CO 2010 ICVeli 



rotorangler2 I Mon Jan 27 1 1 : 16: 36 2003 
Transmlsslon 
P1 ann I ng 

CHOLLA FLT CH-PPK LINE OUT1 
Or 191 na 1 I y the 2007 HS1 A APPROVED BASE CASE 
NOVEMBER 13, 2002 

rC CLR FLT WICHO-PPK I 1 (8C REIN CAPS(2010. dydi WSCC. bpt 
CHO-PPK STAB( 01/03! T.0 3P FLT CH03q51FLSH FCN-CHO CAPS( 

updated the 5y5tem rep. to 2010. 
Updated the load5 t o  20iO level. 

C - 9  



Updated the system rep. t o  2010. 
Updated the l o a d s  to 2010 level. 



t.m 

D 

lo 

0.900 

, . , , I ,  , ,~ I ,  I I , - ,  I , ,  , , , . , I . .  

0 ,  , , , , , , , , - ,  , , , , - ,  , , , , , , , , , , - I I , , , - ,  , , , , : , . , I , , , , I , , , , - 

o,, , , , , - ,  , I , ,  , - ,  . , , , ~ / ,  , , , , - ,  ~ I ,  , - ,  I ,  I , ,  , I ,  I , .  , 1  I I m - ,  I , ,  , , . -  

0 ,  , , , , - ,  , , , , - ,  , , ; , , , , , - ,  , , , , , I , ,  , I ,  ~, , , , , , , . . I , , , , , , , -  

10,. I I , , - ,  , , , , , ~ ,  , , , , . ,  , , , , , - ,  ~ , , ., , , , , , - .  , I , I ,  , , ~ , , - .  I I , , - ,  , I - 

, .  - , , . . , ,  ~ , , , , , , . ,  , ,  -, . , , I , , , , I 

I I I I I I I I I 
0.01667 Time, iec. 5.00000 
0.2000 0 vbui 15207 230.0 K Y R E N  1 1 H 1.2000 

+ vbul 1r203 230.0 CASGRAPS 1 1 H 1.2000 0.2000 --- 
0.2000 - - - - - - - - -  * vbul lr221 230.0 dlpKAPS 1 1 H  1.2000 

3k vbul 1r231 230.0 WESTWlb4G 1 1 H i.2000 0.2000 --------- 

0.800 

0.m 

0.600 

0.m 

0.300 

0.m 

CHOLLA 500KV FLT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 
WVEMBER 13. 2002 

CH-COR L I @  OUT 

CHO-COR STAB1 1/03! 1.0 3P FLT CH05001qC CLR FLT 
W/CHO. COR1201 0. dyd I WSCC. bpt 

Updated the system rep. to 2010. 
Updated the loads to  2010 level. 



1. too( 

1.m 

0.9001 

0. ma 

0. m 

0. boR 

0.500 

0. mo 

0.200 

Transmlsslon 
P 1 ann1 ng 

10 year I t a b l  I l ty \20 iO\d lst i3 .cht  EHV-vo I t ages 
Mon Jan 27 11:17:36 2003 

I I I I I I I 

I .  

, , . , ,  

I I I I I I I I I 
0.01667 T'ime, sec. 5 .  oooa 
0 . m  0 vbus 1rOOl 500.0 FOURCORN 1 1  1.20 

CHOLLA 500KV FLT 
Orlgl nal ly t h e  2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
tHO-COR STAB! 1/03! T'O 3P FLT CHO500(rC CLR FLT 
W/CHO-CORI 201 0. dyd I WSCC. bpt 

CH-COR Lib$ OUT 

Updated t h e  syrtm rep. t o  2010. 
updated t h e  loads t o  2010 level. 



118. a 

w. 001 

6% 001 

32. 001 

0. oaa 

-32.001 

-w. 001 

-118.0 

-160.0 

CHOLLA 500KV FLT 
Orlglnally the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
CHO-COR STAB1 1/03! 1.0 3P FLT tH05001rC CLR FLT 

CH-COR L l M  OUT 

H/CHO -COR 1 20 1 0 rn d yd I WSCC i bpt 

Updated the iystem rep. to 2010. 
Updated the loads to 2010 level. 



fa. a 

96. 00 

H.OO 

32.00 

0. m 

-31.00 

-w. 00 

I PPS 
Transmlsslon 

P 1  ann1 ng 

rot orang1 e52 
Mon Jan 27 11:17:36 2003 

10 year st a bl  1 1 ty\201 O\d 1st 1 3. ch  t I 
I I I I I I 1 I I 

-, , , I , . ,  , , , , , - ,  , I I , ~ ,  , I ,  I , - ,  , , , 

CHOLLA 500KV FLT 
Or 1 gl na I I y the 2007 Mi A APPROVED BASE CASE 
NOVEMBER 13. 2002 

CH-COR L I M  OUT 

CHO-COR STAB1 1/031 T'O 3P FLT CH05001W CLR FLT 
W/CHO-COR( 20 1 Om dyd I WSCC a bp t 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



60. ru 

60. M( 

60.m 

60. io( 

60. oo( 

59.m 

59 .a  

e m  

59.60 

59.50 

trequenclw I Mon Jan 27 1 1 : 17: 37 2003 
Transmisslon 
P 1 ann1 ng 

10 year stab1 I l ty \2010\dl~t13~cht  I 

-, , , , , . ,  , , , , , ~ ,  , , , - ,  , , , , * - ,  , , , , - , , I , , - ,  I , , , 1 I I I I - ,  , , , 

CHOLLA 500KV FLT 
Or1 gl na 1 1 y the 2007 HS1 A ClPPROVED BASE CASE 
NOVEMBER 13. 2002 
CHO-COR STAB! 1/03! T'O 3P FLT CH05001rC CLR FLT 

CH-COR L I N  OUT 

H/CHO*CORI~O~ 0. dyd(HXCi bpt 

updated the 5y5t~n rep. to 2010. 
updated the loads to 2010 level. 

I 



0.900 

0.800 

0. m 

0.600 

0.500 

0.300 

0.200 

ARIZONA-vol tag- 
Mon Jan 27 1 1 : 16:5r 2003 

nps 
Transmlssion 
P1 ann1 ng 

10 year stablllfy\20~0\dlrt~~.cht 

I I 

I I I I I I 1 I I 

I . ,  

I I , . ,  

- ,  , I I I .  

, , , -  

,- I , I 

I I I I I I 1 I I 
0.01667 Time, sec. 5.0000 
0 . m  0 v b u i  15207 230.0 KYREN 1 1 d 1.20( 
0.2000 --- * vbul fr221 230.0 WPKAPS 1 i d f.2000 0.2000 - - - - - - - - -  
0.2000 --------- 3k vbul fq23l 230.0 WESTHlb 1 1 d 1.2000 

+ vbul 1r203 230.0 CASGRbPS 1 1 d 112000 

CHOLLA 500KV FLT 
Orlglnal l y  t h e  2007 HSfA APPROVED BASE CASE 

CH-SLVRKG LINE OUT 

NOVEMBER 13, 2002 
CHO-SLVRKG STAB! 1/031 TWO 3P FLT CH0500(YC CLR FLT 
WICHO - SK X I  201 01 dyd I WSCC i bpt 

Updated t h e  5y5tem rep.  to 2010. 
Updated t h e  l o a d 5  to 2010 l e v e l .  



, , , , -  

0.2OOo I I 1 I I I I I I 
0.01 667 Time, sec. 5.0000 
0.2000 0 vbui  1rOOl  500.0 FOURCORN 1 1 c 1.20 

+ vbu5 lq003 500.0 &W30 1 1 c 1.20 * vbui  26003 500.0 bDELdhT0 1 1 c 1.20 
0.2000 --------- 3k ybur 2 W 8  500.0 bkCULLW 1 1 E 1.20 

0.2MN) --- 
0.2000 - - - - - - - - -  

CHOLLA 500KV FLT 
Orlglnal ly  the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13. 2002 
CHO-SLVRKG STAB! 1/031 T.0 3P FLT CH05WlrC CLR FLT 

CH-SLVRKG LINE WT 

W/CHO-SK X I  20 1 0. dyd I WSCC bp t 

Updated the system rep. to  2010. 
Updated the load5 to 2010 level. 



rotoranglesl 10 year ifablIlty\20~O\dlst~~.cht 
Mon Jan 27 f1:16:5q 2003 

Transmlsslon 
rips P1 ann1 ng 

I I I I I I I I I 

- - 

- - 

0.01667 Time, sec. 5.00000 
- 160.0 0 H 1 C 160.00 

CHOLLA 500KV FLT 
Orlgl nal Iy the 2007 HSi A APPROVED BASE CASE 
NOVEMBER 13, 2002 
CHO-SLVRKG STAB( 4/03! 1.0 3P FLT CH05M)(qC CLR FLT 
W/CHO - SK X I  20 1 0. dyd I WSCC bpf 

CH-SLVRKG LINE OUT 

updated the system rep. to 2010. 
Updated the loads to 2010 level. 



Transmisslon 
Plannlng 

rotorangles2 
Mon Jan 27 11:16:55 2003 

10 year stab1 1 1 ty\201 O\dlst 1 1 . c h t  

I I I I I I I I I 

- 

- I , , , . ,  . , , I - ,  , I I . - ,  , , , , , .  , ,  . , , , , , .  ~ . , / . , . . . , , . .  , , 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.0000 

CHOLLA 500KV FLT 
Or 1 gl na I I y t he 2007 HS1 A APPROVED BASE CASE 

CH-SLVRKG LINE OUT 

~OVEMBER 13, 2002 
CHO-SLVRKG STAB! 1/03! T.0 3P FLT CH0500fqC CLR FLT 
H/CHO-SK X I  20 1 0. dyd I WSCC i bp t 

Updated the system rep. to 2010. 
updated the loads to 2010 level. 



60. a 

59.9 

59. c 

59.6 

59.5 

CHOLLA 500KV FLT 

NOVEMBER 13, 2002 

CH-SLVRKG LINE WT 
Or 1 gl na I I y t h e  2007 HS1 A APPROVED BASE CASE 

CHO-SLVRKG STAB1 1/031 T'O 3P FLT CH05Wlrf CLR FLT 
W/CHO- SKXl30iO. dyd I WSCC. bpt 

Updated the iyrtm rep.  to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  

c -20 



1.20 

1. to 

t.00 

0. m 

0.80 

0.70 

0.60 

0. ul 

0.x 

0.z 

FCN3L15 fault 
Orlglnally the 2007 HSfA APPROVED BASE CASE 

FEN-CHO 0 1  STAB1 1/03 T’O 3P FLT FCN3L15110X FLT DMPIMIFLSH 
CAPS FtN-tHol’it CLR FLT W/FCN-CHO 0 1  I 8C REIN CAPS120IO.dydI~SCC. bat 

Wlth FEN-CHOLLA line O u t  

NOVEMBER 13. 2002 

Updated the systear rep. to 2010. 
Updated the loads to 2OiO level. 



t.200 

0.300 

0.m 

EHV-vO I t ages 10 year stab1 11ty\20~O\dlstr.cht I Mon Jan 27 1f:16:06 2003 
Transmlsslon 
PI ann1 ng 

I I I I I I I I I 

/ 
I .  

, , -  

I I I I I I I I I 
0.01667 Time, sec. 5m0000 
0.2000 0 vbu5 frOO1 500.p CWRCORN i 1 4 1.201 
0.2000 --- + vbus 1q003 500.0 N4V4JO 1 1 4 1.20 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELA~TO 1 1 4 1.20 
0.2000 --------- * vbus 260q8 500.0 MCCULLGH 1 1 4 1.201 

FCN3q5 tault Wlth FEN-CHOLLA l lne out 
Or 1 gl na I 1 y t h e  2007 HS i A APPROVED BASE C4SE 
NOVEMBER 13. 2002 
FEN-CHO 11 STAB1 
CAPS FCN-CHOlrC CLR FLT W/FCN-CHO I 1 1 8C RE I N  C4PSI2OfO. dydlWSCCm bat 

1/03 TmO 3P FLT FCN3q5110X FLT DmINGIFLSH 

updated the system rep. to 2010. 
Updated the loads to 2010 level. 



rot orang 1 esl 10 year stab1 llty\2010\dlrtr. chf 
Transmlsslon && P1 ann1 ng Mon Jan 27 11:16:06 2003 

I I I I I I 1 I I 

FCN3r5 fau I t 
Orlglnally the 2007 HS1A APPROVED BASE CASE 
WVEMBER 13, 2002 

wl t h FEN-CHOLLA 11 ne out 

FCN-CHO 1 1  STAB! 
CAPS FCN-CHO!qC CLR FLT n/FCN-CHo I 1 1 8C R E I N  CAPS12010. dydIWSCC. bat 

1/03 T'O 3P FLT FCN3r5110X FLT DwINGIFLSH 

Updated the 5y5tm rep. to  2010. 
updated the loads t o  2010 level. 

C -23 



FCN3L15 h l t  
Orlglnally the 2007 HS1A APPROVED BASE CASE 
WVEMBER 13. 2002 
FEN-CHO 1 1  STAB1 
CAPS FCN*CHOI’+C CLR FLT W/FCN-CHO 1 1 1  8C REIN CAPS(2010adydIHSCC. bat 

Wlth FCN-CHOLLA line Out 

1/03 1.0 3P FLT FCN3’i5(10% FLT D M P I ~ F L S H  

Updated the 5yltem rep. to 2010. 
Updated the load5 t o  2 O f O  level. 



trequencles 
Mon Jan 27 1 1 : 16:07 2003 

10 year stab1 I 1  ty\2010\dlst~.  cht 
Transmlsslon 

rips P 1 ann¶ ng 

I I I I I I I I I 

59.500 I 1 I I I I I I I 
0.01 667 Time, 5ec. 5.00000 

FCN3L15 h u l t  Wlth FEN-CHOLLA llne out 
Orlglnal ly the 2007 HSfb APPROVED BASE CCISE 
NOVEMBER 13, 2002 
FEN-CHO 0 1  STAB! 1/03 T.0 3P FLT CEN3’t5110% FLT DMPINIFLSH 
CAPS FCN-CHOI11E CLR CLT H/FCN-CHO I 1 I 8C REIN CAPSI2010. dydtWStC. bat 

Updated the system rep. t o  2010. 
updated the loads t o  2010 level. 



1. t a u  

0 . m  

0. w#( 

0.m 

0. rn 

0. u#( 

ARIZ~A-voI tager I Mon Jan 27 11:15:V2 2003 

APS 
Transmission 
Planning 

10 year s t a b l l l t y \ 2 0 ~ 0 \ d l s t l . c ~ ~  I 
I -1-- I I I --I I I I 

, , , , 

I I I I I I I I I 
0.01667 Time, 5ec. 5.0000 
0.2000 0 vbur 15207 230.0 K Y R E N  1 1  1.20( 
0.2000 --- + vbu I iq203 230.0 CASGRAPS 1 1  1.2OOC 
0.2000 - - - - - - - - -  * vbul 1V221 230.0 PwK6PS 1 1  1.20( 
0.2000 - - - - - - - - - * ybul 1~231 230.0 HESTWING 1 1  1.20( 

FEN FLT500 FCN-WK out 
Orlglnally the 2007 HSfA APPROVED BASE CASE 
NOVEMBER 13, 2002 
FOUACOR~-+MOE~KOPI STAB( 1/031 T.0 3P FLT FCN5WllO% FLT DMPINGIFLSH 
CAPS FCN-MKP/~AU-MKPl’+C CLR FLT H/FCN-MKPl8C R E I N  CAPSI2010. dydIWC. bpt 

Updated the system rep.  to 2010. 
Updated the loads to  2010 level. 



EHV-vOltsgS I Mon Jan 27 11: 15:r2 2003 
Transmlsston 
P1 ann1 ng 

10 year + t ~ b 1 1 1 t y \ 2 0 1 0 \ d l i t ~ . c h ~  I 

FCN FLT500 FCN-NK out 
Orlglnal ly  the 2007 H S ~ A  APPROVED BASE CASE 
NOVEMBER 13. 2002 
FOURCORN-MOENKOPI STAB1 1/03! T a O  3P FLT FC&500110% FLT DMPINGiFLSH 
CAPS FCN-MKP/NAV-MKPlrC CLR FLT W/FCN-MKP18C R E I N  CAPSl2010. dydIfiCC. bpt 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 

c-a 3 



128. u 

%. oa 

b% 00 

32.00 

0. OOO 

-32.00 

-6% 00 

I I t I I I I I I 
0.01 667 Time, iec. 5.00000 
- 160.0 0 an9 1q91q 22.0 FC&hqCC H i  160.00 
-160.0 - - - + an9 1q931 W . 0  PALOVRDi 1 1  1 60.00 
-160.0 - - - - - - - - - * w? BOO5 20.0 ALAMT5 G H i  160.00 - 160.0 - - - - - - - - - 3k an9 29095 22.0 M ~ H A v ~ C C  H i  1 60.00 

FEN FLT500 FcN-MNK Out 
Orlglnal l y  t h e  2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
FOURCOR~+MOE~KOPI STAB! 1/03! 1.0 3P FLT F C ~ 5 0 0 ~ 1 0 X  FLT DMPINGIFLSH 
CAPS FtN.MKP/NAV-MKPIYC CLR FLT WIFCN.MKP18C REIN tAPSI2010. dydIWXCs bpt 

Updated the system rep.  to 2010. 
Updated the l o a d 5  to 2010 ICVtlm 



FEN FLT500 FCN-WK a t  
Or 191 na I 1 y the 2007 HS t A APPROVED BASE CASE 
NVEMBER 13. 2002 
FOUFEW~+MOE~~KOPI STAB1 1/03( 1.0 3P FLT FC&500( 10% CLT DMPINGIFLSH 
tAPS FCN-MKP/NAV-MKPI’IC CLR FLT W/FCh-MKP18C REIN tAPS120101 dydINXtw bpt 

updated the 5yrtem rep.  to 2010. 
Updated the l o a d 5  to 20tO l e v e l .  



trquenc I n 
Mon Jan 27 11:15:~3 2003 

10 year stab1 llty\2010\dlst~.cht 
Transmlsslon #$ APS Plannl ng 

I I I I I I I I I 

c 59.800 

'i 
"'t 

, - ,  , , 

59. I I I I I I I I I 
5.00000 

500 
O n  01 667 Tifie, seen 
59.500 0 tbus 1WOi 500.0 FWRCORI( 1 1  60.500 --- + tbus  1WO3 500.0 NAVAJO 1 1  60.500 59.500 
59.500 - - - - - - - - -  * cbui 1 w 1  230.0 ~~srnlY 1 1  60,500 
59.500 --------- * tbus  26003 500.0 ADELANTO 1 1  60.500 

X t b u s  260r8 500.0 MCCULLGH 1 1  60.500 59.500 --- 

FtN FLT500 FCN-NK out 
Or 1 gl na I 1 y the 2007 HS 1 A APPROVED BASE CASE 
MUEMBER 13, 2002 
FOURCORN-MOENKOPI STAB! 1/03! T'O 3P FLT FCN50011OX FLT DMPINGIFLSH 
CAPS FCN-MKP/NAV-MKP!YC CLR FLT W/FCN-MKP!8C REIN fAPS!2010. dyd!HSCC. bpt 

Updated the system rep. to 2010. 
Updated the load5 t o  2010 level. 

c-30 



I 

4.m 

0.- 

0 . m  

0. n#c 

0.600( 

0.wu 

0. )w 

0.m 

AR I ZONA-vo 1 t ages I Mon Jan 27 1 1  : 19:59 2003 
Transmlsslon 

P 1 ann1 n 9  

10 year I t a b l  l l f y \ 2 0 ~ O \ d 1 r t 5 8 .  cht I 

I' 

I , , - ,  

, .  

, , -  

, , I  

, , , , , -  

I , ,  

I I I I I I I I I 
51 00000 0.01667 Time, i e c .  

0.2000 
0.2000 --- 
0.2OOo - - - - - - - - -  

0 vbur 15207 230.0 KYREM 1 1 I 1.2000 
+ ybul lq203 230.0 CASGRAPS 1 1 I 1.2000 * ybul 1q221 230.0 P h P K A E  1 1 1  i.2000 

0.2000 --------- * ybul iq231 230.0 SSTHING 1 1 I 1.2000 

JOJOBA FLT 
Or 191 na I I y the 2007 HS1 A APPROVED BASE CASE 

HASSY - JOJOBA LINE OUT 

Updated the rystm rep. to 2010. 
Updated the l o a d s  t o  2010 l e v e l .  

c -3c 



0.w 

0. sa 

0.701 

0.60 

0.501 

0.30 

0.20 

Updated t h e  system rep.  to 2010. 
updated the l o a d s  to 2010 l e v e l .  



JOJOBA FLT 
Or 1 gl na I I y t h e  2007 HS A APPROVED BASE CASE 
NOVEMBER 13. 2002 
HAS-JJ STAB 111  01/031 1.0 3P FLT JJ500110X FLT DMPIblFLSH E N S  

HASSY - JOJOBA L IM OUT 

~Av-MKP/MKP-YAV,PV- DV/NG( 'IC CLR FLT W/HAS-JJJ~C RE IN1201 0. dydI WSCCm bpt 

Updated t h e  5y5tem rep. t o  2010. 
Updated the loads to 2010 level. 

c-33 



Transmission 

6- 

JOJOBA FLT H4SSY - JOJOBA L I NE OUT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
HAS-JJ STAB 0 1 1  01/03( 1.0 3P FLT J J 5 O O ~ ~ O X  FLT DMPINGIFLSH CAPS 
hAV-MKP/MKP-YAV, PV- DV/NGI 'K CLR FLT HIHAS- J J I 8C RE I NI 201 O s  dyd I HSCC s bpt 

Updated the i y s t m  reprn to 2010rn 
Updated the loads to 2010 level. 



t r e q u e n c l c s  10 year i t a b l  l l t y \ 2 0 1 0 \ d l s t 5 8 . c h f  
Mon Jan 27 11:20:00 2003 

Transmlsston 
OPS P 1 ann I ng 

I I I I I I I I I 

59.500 

- ,  , , 

I I I I I I I I I 
0.01667 Time, sec. 5.00000 

- ,  , , I ~ . ,  , , I ,  , - ,  , - ,  , , , .  

59. BM) . 

a. 
59.600. 

59.500 0 tbu5 lqOO1 500.0 FOURLOR& 1 1 I 60.500 
+ tbus lri003 500.0 NAVAJO 1 1 I 60.500 59.500 --- 

59.500 - - - - - - - - -  * Cbul lW31 230.0 WESTWINE 1 1 I 60.500 
59.500 --------- * Cbu5 26003 500.0 ADELANTO 1 1 1 60,500 

X tbus 260W 500.0 MClllLGH 1 1 I 60.500 59.500 --- 

JOJOBA FLT 
O r l g l n a l  l y  t h e  2007 HS1b APPROVED BASE CASE 
WVEMBER 13, 2002 
HAS-JJ STAB 111 01/031 T'O 3P FLT JJ500I 10% FLT DMPING(GIFLSH CAPS 

HASSY - JOJOBA L I& OUT 

~AV-MKP/MKP-YAV~ PV- DV/NG( 'i C CLR FLT W/HAS- JJ 1 8C RE I NI 20 1 0. dyd I WSCC bp t 

Updated t h e  system rep.  to 2010. 
Updated t h e  l o a d s  to 20lO l e v e l .  

c -3.5- 



1.100 

,: Y - , , , , . . , , , .  , . , . ,  , , ,  , . , . , , . , , ,  I ,  I , I I . , / . . ,  ~ , I  , , I  , -  

-, I . I , - ,  , ,  I I , - ,  , ,  1 . - ,  , , , , , - ,  , , , , , , , , , , , , . , , , , , - ,  , , - ,  , I I -  

, I , -  , . , , , .  , - , , , . , , , , , . ,  , , , , , , , , , ,  , , , , . . , . , . / / . )  

I I I I I I I I I 

0.2000 0 vbus 15207 230.0 KYRENE 1 1  1,2000 
+ vbu I lq203 230.0 CASGRAPS i t  t I2000 * vbul lq22i 230.0 mPKAf% 1 1  1,2000 --------- * vbul lq231 230.0 WESTWIN i t  i.2000 

0.01 667 Time, iec. 51 00000 

0.2000 --- 
0.2000 - - - - - - - - -  
0.2000 

i.m 

0.m 

0.m 

0.700 

0.w 

0.w 

updated t h e  system rep.  to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  



JOJOBA FLT JOJOBA-RUDD LINE OUT 
Or! 91 na I I y t h e  2007 HS1 A APPROVED BASE CASE 
NOVEMBER 13. 2002 
JJ-RUDD STAB a i l  01/03( T-0 3P FLT JJ500110X FLT DMPINGIFLSH CAPS 
NAv-MKP/MKP-YAv,Pv- W/NG!rC CLR FLT H/JJ -RUDD1 8C RE INlZOl 0. dydIWSCCi bpt 

Updated t h e  59tm rep.  to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  

c-3 7 



I m s  
Transmi sslon 
P 1 ann1 ng 

rot orangles1 
Mon Jan 27 1{:20:28 2003 

10 year stab1 I lty\2010\dlst59. cht I 
I I I I I I I I I 

1 

., I I I , - ,  , I I I ,- 

I I I I I I I I I 
0.01667 Time, sec. 51 00000 

H 1 D 160.00 
iq93i W . 0  PALWRDi 1 1 0 160.00 

- i 6 O I O  0 bW iq91q 22.0 FChGhqCC 
-160.0 - - - + an3 

2q005 20.0 CKAMT5 G H f D 160.00 
H 1 D 160mOO 

-160.0 - - - - - - - - - * ang - 160.0 - - - - - - - - - 4k an3 WW5 2210 MOHAV~CC 

JOJOBA FLT JOJOBA-RUDD LINE OUT 
Orlglnally the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13. 2002 
JJ-RUDD STAB 11 ( 01/03# T.0 3P FLT JJSOO( 10% FLT DMPINGIFLSH CAPS 
~AV-MKP/MKP-YAV, P V  - DV/&G( 'it CLR FL T H/J J -RUDD( 8C RE I N(201 Om dyd ( HSCC i bp t 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



160.u 

-1288.a 

-160.0 

rot orang1 es2 10 year stab11 lty\2010\dlrt59. C h t  I Mon Jan 27 11:20:29 2003 
Transmlsslon 
P 1 ann1 ng 

I I 
I I I I I I I I I 

, , . , , . , , I  I , -  

, I / .  

I I I I I I I I I 
0.01 667 Tlme, 5ec. 5. ooooc 

JOJOBA FLT JOJOBA-RUDD LINE W T  
Orlglnally the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
JJ-RUDD STAB 1 1 1  01/03! T.0 3P FLT JJ500110X FLT DMPINGIFLSH CAPS 
NAv-MKP/MKP.YAv,Pv-w/NGIL~c CLR FLT W/JJ*RUDDl8C RElNlZOlO, dyd!WSCC. bpt 

Updated the system rep. to 2010. 
updated the loads to 2010 level. 

c -39 



trequenc 1 es 
Mon Jan 27 1 1  :2o: 30 2003 

10 year stab1 llfy\2010\dl+t59.cht Transmlsslon 
APS Planning 

I I I I I I I I I 

59. I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 
59.500 0 tbu5 fW0f  500.0 FOWKORN 1 1 D 60.500 
59s 500 --- + tbu5 ir003 500.0 MVAJO f 1 D 60.500 
59. !io0 - - - - - - - - -  * tbul l'I231 230.0 WESTWIN 1 1 D 60.500 
59.500 --------- * tbu5 26003 500.0 ADELANTO 1 1 D 60.500 
59.500 --- X tbu5 26048 500.0 kCULLGH 1 1 D 60.500 

1 I 

JOJOBA FLT JOJOBA-RUDD LINE OUT 
Orlglnal 19 the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
JJ-RUDD STAB 111 Ol/03! P O  3P FLT JJ500110X FLT Db@ING(FLSH CAPS 
&AV-MKP/MKP - YAV, PV - DV/&I '+E CLR FLT W/J J -RUDD I 8C RE 141 20 1 0. dyd I HSCC. bp t 

Updated the system rep. to 2010. 
updated the loads to 2010 level. 

C-YO 



1.m 

1. hol 

l.m 

0. ##( 

0. sou 

0. m 

0.m 

0. u#l 

0. )o 

0.m 

ARlZ~A,vol t a g 6  
rips P1 ann1 ng I Mon Jan 27 11: 32:53 2003 
Transmlsslon 10 year stab1 I lty\2010\dlst 1 1  1. chC I 

I I I I I I I I I 
0.01 667 Time, 5ec. 5a0000 
0.2000 0 vbus 15207 230.0 K Y R E ~ E  1 1 Y 1.2000 
0.2000 --- + vbul 1q203 230.0 CASGRAPS 1 1 Y 1,2000 
0.2000 - - - - - - - - -  * vbul 1q221 230.0 PwAps i 1 Y  1.1000 
0.2000 --------- 3k vbul 1q231 230.0 E S T H I N  1 1 Y 1.2000 

K Y R E N  FLT RUDD-KYR LINE OUT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
RUDD-KYR STAB 111 01/03! T'O 3P FLT KYR5001 
'IC CLR FLT W/RUDD.KYR12010. dyd1MCta bpt 

updated the 5y5ta rep. to 2010. 
Updated the loads to 2010 level. 



K Y R E Y  FLT RUDD-KYR LINE OUT 
O r l g l n a l l y  t h e  2007 HS1A APPROVED BASE CASE 
UVEMBER 13, 2002 
RUDD-KYR STAB 111 01/031 T.0 3P F L T  KYR5001 
'It t L R  F L T  W/RUDD-KYR12010. dydlWSCC. bpt 

Updated t h e  system rep .  to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  



.w.m,, 

am-, 
.i28.w, 

-iwo.w 

Updated the 5y5tem rep. to 2010. 
Updated the loads to 20iO level. 

I , , ~ , _ ,  , , , - ,  , I , , , . ,  , , , I - I  , , , , , - ,  , , , , . , , , , - ,  I I I ,  , ~ ,  I ,  I 

, , , , ~ ,  , , , , , ~ ,  , , , , , , - ,  , , , . , I I , , , , . , I , , , , I , , , - 

, , , , I ,  , , , , I ,  , , I , : ,  . , I , - ,  , , , 1 f, , , ,  , . , , , , , , , ~ , ,  , ,  , , , - , , , , -  

, , , , , , , , , ,- , , , , - ,  , , , 1 , I , I -, , , , , , ~ I  I , , I i , , , I , ~ I  , , , , , -  

I I I I I I I I I 
0.01667 T'rme, 5ec. 5.00000 
-160.0 0 ang f'I9i'I 22.0 FC)L(G@CC H 1 Y 160.00 
-160.0 - - - + an9 l'I934 W . 0  PALwROi 1 1 Y 160.00 
-160.0 - - - - - - - - - * ang BO05 20.0 &AM15 G H 1 Y 160.00 
-160.0 ____-_--- 3k an9 BO95 22,O MHaVfCC H 1 Y 160.00 



lw.0 

A P S  
Transmlsslon 
P 1 ann1 ng 

%. m 

rot orang1 -2 
Mon Jan 27 i1:32:55 2003 

io year stab1 l l t y \ 2 0 1 0 \ d l s t ~ 1 ~ . c h ~  

w. m 

P. m 

0. om 

-32.00 

-6% oa 

*1wo.c 

.. I I , I . ,  , , , , ,~ , , , , . ,  , , , , .  , , , , ~ , / , , ~ . . , ,  , . , , , , , .  

, , / I , -  I I ,  s -  , , - ,  , ,  

KYRENE FLT RUDD-KYR LINE OUT 
Orlglnal Iy the 2007 HS1A APPROVED BASE EASE 
NOVEMBER 13, 2002 
RUDD-KYR STAB 1 1 1  01/03! T'O 3P FLT KYR5001 
'IC CLR FLT W/RUDD.KYRl2010.dyd(WSCC. bpt 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



c 59. sa0 

59.500 

, , , I . .  I ,  

I I I I I I I I I 
0.01 667 Time, sec. 51 00000 

KYREW FLT RUDD-KYR LXhE OUT 
Orlgl nal  Iy t h e  2007 HSf A APPROVED BASE CASE 
WVEMBER 13, 2002 
RUDD-KYR STAB 1 1 1  01/03# T.0 3P FLT KYR5001 
qC CLR FLT W / R U D D - K Y R I ~ O ~ O ~  dydg WSCCi bpt 

Updated t h e  iystcm rep.  to 2010. 
Updated t h e  l o a d s  to  2010 l e v e l .  

a 



ARIZOh@-vol tsges 
Mon J a n  27 1 1  : 33: Ir 2003 

10 year stab1 I 1 t y\201 O\d l s t  1 12. c h t 
Transmlsslon 

rips Plannl ng 

1 I I I I I I I I 

0 . m  I I I I I I I I I 

0.2oOo 0 vbus is207 230.0 KYRENE 1 1  1,2000 
0.2000 --- + vbul 1r203 230.0 CASGRAPS 1 1  1 I2000 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PMPKAPS 1 1  1.3000 
0.2000 --------- * vbul lq231 130.0 WESTWIN 1 1  1,2000 

0.01667 Tithe, 5ec. 51 00000 

I I 

KYREN FLT BRWN-KYR LINE OUT 
O r l g l n a l  Iy t h e  2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
BRWN-KYR STAB 1 1 1  01/031 T.0 3P FLT KYR5001 
qC CLR FLT W/BRWQ-KYRI201Om dydl  WSCC. bpt 

Updated t h e  system rep. to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  

C- YC 



t.tooq 

I 

0. ww 

0 . m  

0. xu 

0. bw( 

0.5w( 

0. ##( 

0. m 

EHV-vOltagS I Mon Jan 27 1 1 : 33: 1r 2003 

w s  
Transmlsslon 
Plannl ng 

I I 
I I I I I I I I I 

, , , , - ,  

I I I I I I I I I 
0.01 667 Time, sec. 5.0000 

0 vbus 1rOOi 500.0 FOiJRCO@l 1 1  1.20 

* vbus 26003 500.0 ADELANTO 1 1  1.20 * vbur 260r8 500.0 MCCULLGH 1 1  1.20 

1 1  1.20 
0.2000 
0.2000 
0.2000 
0.2000 --------- 

--- + V b W  1r003 500.0 WVAJO - - - - - - - - -  

K Y R E N  FLT BR"-KYR LINE OUT 
Orlglnal ly the 2007 HSiA APPROVED BASE CASE 
NVEMBER 13, 2002 
BR"-KYR STAB 
rC CLR FLT H/BR~N-KYR12010.dydl~tC. bpt 

01/031 T m O  3P FLT KYR5001 

Updated the systm rep. to 2010. 
Updated the loads CO 2010 ICvCl i  

c- Y7 



KYREM FLT BRWN-KYR LINE OUT 
Orlgl nal l y  the  2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
BRWN-KYR STAB a i (  01/031 T m O  3P FLT KY5001 
qC CLR FLT W/BRWN.KYRI201O.dyd(WSCC. bpt 

Updated the system rep. t o  2010. 
Updated the load5 to 2010 level. 



rotorangler2 
Mon Jan 27 1 1 : 33: 15 2003 

10 year stab1 I l t y \ 2 0 1 0 \ d l s t  1 12. c h t  Transmlsslon 
APS P1 ann l ns 

I I I I I I I I I 

O.oo#). 

.32.m. 

-b%m. 

om. 
-1288.00. 

KYREN FLT BRWN-KYR L I N  OUT 
Orlgl nal Iy  t h e  2007 HSf A APPROVED BASE CASE 
NOVEMBER 13, 2002 
BR"-KYR STAB 
qC CLR F L T  W/BRWN-KYA12010. dydlnSCC. bpt 

01/03( T'O 3P CLT KYR5001 

Updated t h e  system rep. to 2010. 
Updated t h e  l o a d s  to 2010 level. 

c-Y9 



K Y R E N  F L T  BR"-KYR L I N E  OUT 
Orlglnaily the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
BRWN-KYR STAB 1 1 1  01/031 T'O 3P FLT KYR5001 
r C  CLR FLT W/BRHN-KYR12O1Ol dydl  WSCC. bpt 

updated the system rep. to 2010. 
updated the l o a d s  t o  2010 level. 

c -5-0 



0.901 

0.80 

0.70 

0.60 

0.50 

0.30 

0. za 

, , , , , - ,  , I , . , ,  , I , - ,  , I , , - ,  , I -, , , I ~ I  , , , , ,- , I , ,  , , , I , ~ ,  I ,  I , - ,  

, ( I ,  

1 1 0 1.2000 
1 1 0 1.2000 

- - - - - - - - -  --------- 

2010 Base tase tor A t t  I O - Y R  Stablllty R u m  
MKP FLT. MKP-ELD l l n e  out 
NOVEMBER 13, 2002 
MKP-ELD STAB1 
NAV-MCt/MKP,MKP-ELDILtC CLR FLT W/MKP-ELD(81: RElN12010. dydl  HSCC. bat 

i/03# 1.0 3P FLT MKP500lFLSH CAPS MP-YAVIYAV-HHk 

Updated t h e  iystem rep.  to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  

c -5-4 



, , , , , , , , . ,  , , , I ~ ,  , I ,  . , , , , . , ~, , , , , - ,  , , 

@4 
0. Moo. 

- , ,  . 

2010 Bare Care tor ACE 10-YR S t a b l l l t y  R u m  
M P  FLT. MKP-ELD l l ~  out 
NVCMBER 13, 2002 
MP-ELD STAB1 
~@v-Mcc/MKP, MKP-ELDI 'tC CLR FLT H/MKP-ELDI 8C RE lh120! 0. dyd I HSCC. bat 

i/031 T.0 3P FLT ~PsOOlFLSH CAPS MKP-YAVIYAV-HWG, 

Updated the iystm repl to 2010. 
updated the loads t o  2010 level. 



1a.t  

96. a 

W.U 

32. U 

0. oa 

-31. a 

-6H.a 

rot orang 1-1 I Mon Jan 27 11:28:29 2003 
Transmlsslon 
Planning 

10 year 5tabl l l ty\20~0\dlst85.cht  I 

. .  
, I , I , -  , , , , , ~ ,  I I , , ., , , , , , . ,  , , , , ~I , , , , I ~, . , I I , -  

2OiO Base Case tor MC 10-YR Stabll l ty  Rum 
MKP FLT. MKP-ELD l lne  out 
NOVEMBER 13, 2002 
MKP-ELD STAB1 4/03! T.0 3P FLT MKP5001FLSH CAPS MKP-YAv/YAv-wwG, 
b@V-MtC/MKP,MKP-ELD(rC CLR FLT W/MKP.ELDI~C RE1&!20101 dydIWSCCi bat 

Updated the systera rep. to 2010. 
Updated the loads to 2010 level. 



. .  

2010 B a r e  C a r e  tor ACC i O - Y R  Stablllty R u n s  
MKP FLT. MKP-ELD 1lM Out  
NOVEMBER 13, 2002 
MKP-ELD STAB1 1/03! T.0 3P F L T  MP5001FLSH CAPS MKP-YAV/YAV*WWGv 
W V  - #C/MKP, MKP - EL Dl qC C L R  F L T  w/MKP*ELDI 8C RE I NI 20 1 01 d yd I WSCC m bat 

updated t h e  5y5tem rep.  to 2010. 
Updated t h e  l o a d 5  to 2010 l e v e l .  

c-sy 



2010 Base Ca* Cor LKCC 10-YR Stablllty R u W  
MKP FLT. MKP-ELD l lne out 
NOVEMBER 13. 2002 
MKP-ELD STfrB! 1/03! T.0 3P FLT MP5001FLSH CfrPS MKP-YAV/YAV-WHG. 
hfrV-MCC/MKP,MKP-ELD!L1C CLR FLT H/MKP-ELDI8C REIh12010. dyd! WSCCCi bat 

Updated t h e  iystern rep.  to 2010. 
updated t h e  l o a d s  to 2010 l e v e l .  



AR lZOb@,vo 1 t age+ 
Mon Jan 27 11:27:r7 2003 

10 year stab1 Ilty\2010\dlst831ch~ 
Transmission 
P 1 ann1 ng 

l.oo00, 
I I I I I I I I I 

, .  

I .  

, , .  
I ,  I , -  

I I I I I I I I I 
51 0000 0 . m  

0.01667 Time, sec. 
0.2000 
0.2000 --- 
0.2000 ---c----- 

0 vbu5 15207 230.0 KYREN 1 1 E 1.2000 
+ ybul 1r203 230.0 CASGRAPS 1 1 E 1.2000 

0.2000 - - - - - - - - -  * vbul fq221 230.0 P)yPKbPS 1 1 E 1.2000 * vbul 1q231 230.0 HESTHlb 1 1 E 1.2000 

I 
&P. FLT MKP-YAV llne out 
Orlglnally the 2007 HSlA APPROVED BASE CASE 
HOVEMBER 13, 2002 
MKP-YAV STAB1 1/03! T.0 3P FLT bkP5001FLSH CAPS M P  
M(aV-aC/MKP,MKP-ELDlK CLR FLT W/MKP-YAVl8C RElHI2O 

Updated the system rep. to 2010. 
updated the loads to 20iO level. 



1. 1w( 

0 . m .  

0 . w  

I I I I I 1 I I I 
51 00000 

0.2000 0 vbui  lq001 500.0 FWRCORN 1 1 R 1.2000 
0.2000 --- + vbui {YO03 500.0 WVAJO 1 1 R 1.2000 
0.2000 - - - - - - - - -  * vbui 26003 500.0 ADELANTO 1 1 R 1.2000 
0.2000 --------- 3k vbui 260r8 500.0 MCClnLGH 1 4 R 1.2000 

0.01 667 Time, i ec .  

0 . w  

0. )o( 

EHV-voltages I Mon Jan 27 1 1  :27:r8 2003 
10 year stab1 llty\2010\dlst83.cht I 

MKP. FLT MKP-YAV llne out 
Orlslnally the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
MP-YAV STAB1 1/031 T.0 3P FLT bkP5OOIFLSH CAPS MP-YAV/YAV-WW& 
NAV -MCt/MKP, MK P - ELDl qC C LR FLT WIMP - YAVl8t RE I Nl20 1 0. d yd I WStC i bat 

updated the ry5tem rep. to 20101 
Updated the load5 to 2010 ICVCli 



Transmtsslon 
PI ann1 ng 

96.m I , 

' 

rot orang I esi 
Mon Jan 27 1 1  :27:q8 2003 

10 year stablllty\20~0\dlst83.chf 

/ , , ,  . / .  / , , /  ,- , 

t&P. FLT MKP-YAV Ilne out 
Or 1 gl na 1 I y the 2007 HS1 A APPROVED BASE CASE 
MUEMBER 13, 2002 
MKP-YAU STAB1 1/031 T'O 3P FLT *P5001FLSH LAPS MKP-YAV/YAV-WWL 



rot orang 1-12 
Mon Jan 27 1 1  :27:r8 2003 

10 year l tabl l l ty \2010\dlSt83~Ch~ Transmtsslon 
rips P 1 ann1 ng 

lbo.00 
I I I 1 I I I I I 

.1288.00 , t 
I . .  

, . ,  

, , - ,  I , ,  I 

I .  

MKP. FLT M K P ~ Y A V  l l ~  Out 
Orlglnal l y  t h e  2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 

NAV-M~E/MKP,MKP-ELDI rC CLR FLT W/MKP-YAV! 8t RE ltq12010. dyd! WSCC I bat 
M P - Y A Y  STAB! 4/03! T'O 3P FLT MKP~OO~FLSH EAPS )r(KP-YAV/YAV-W& 

Updated t h e  SrJItH rep.  t o  2010. 
Updated t h e  l o a d 5  to 2010 l e v e l .  



60.50 

a 
60. 4 0  

60.30 

60. ?o 

60. la 

60.00 

59.90 

59.80 .. 
59.60 

59.50 

trequencles 
Mon Jan 27 1 1  :27:r9 2003 

Transmtsslon 
APS Planning 

10 year stab1 llty\2010\dlrf83. cht 

- I , , , , , , , , , - ,  , , I , - ,  , , , 

ih\ 

I I I I I I I I I 
0.01667 Time, sec. 5.0000 
59.500 0 tbus lr001 500.0 FOURtOrZlV 1 f R 60.5( 
59.500 --- + Cbus ir003 500.0 hAVAJ0 1 1 R 60.9 
59.500 - - - - - - - - -  * tbul 14231 230.0 WESTWIb#i 1 1 R 60.51 

1 1 R 60.51 
59.500 --- X t b u i  260Y8 500.0 bkCULLGH 1 1 R 60.51 
59.500 --------- * tbu i  26003 500.0 ADELANTO 

MKP. FLT MKP-YAV l lne  out 
Orlglnally the 2007 HSiA APPROVED BASE CASE 
WVEMBER 13, 2002 

~~Av-MCC/MKP, MKP-ELDI  rc CLR FLT w/MKP-YAV~ 8C RE It41201 0. dydi WSCC. bat 
a P - Y A V  STAB1 f/03I 1.0 3P FLT kP500iFLSH CAPS MP-YAV/YAV-W).(G, 

Updated the iy5tern rep. to 2010. 
Updated the loads to 20iO level. 



ARIZOh@-vol tages I Mon Jan 27 11:26:51 2003 
Transmlsslon 
P 1 ann I ng 

~ 

10 year stab1 Ilty\201O\dlst80. chf I 
I I 

I I I I I I I I I 

'J 0. #KK 

0 . m  I .  - ,  , , , -  , I ,  , . , I ,  I I 

0. ?ooc 

0.600(1 , , , , -  

0. u#c 

-, , , , , , I ,  

2010 Base Case for MC 10-YR Stablllty Runs 
hAv. FLT. bv-Crystal l lne  out 
~OVEMBER 13. 2002 
WV-CRYS STAB1 1/031 T.0 3P FLT h@VSOOl 6% FLT DMPINGIFLSH CAPS 
@V - MCC/MKP, MKP -EL D( 'It CLR FLT W/NAV. CRYSI 8C RE I hl20f 0. d yd I WSCC I bat 

Updated the system rep. to 2010. 
Updated the loads t o  2010 level. 



Transmlsslon 
np= P 1 ann1 ns 

1.2000 

I , , I I , ,. , , , , , . , I , , , . , , , , . , , , , , , I , ,- , , 

, , I I , . ,  I I I , - ,  , , , , , - ,  ~ , , , 1 , , , , , - ,  , , , , ,- I I , , 

, . . . .  

, , I , - ,  , , , 

I I I I I I I I 
0.01 667 
0.2000 0 vbui  lrmt 500.0 FOURCORN 1 1  1 I2000 
0.2000 --- + vbus iq003 500.0 klAV4lO 1 t  1 I2000 
0.2000 - - - - - - - - -  X vbus 26003 500.0 ADELNTO 1 1  1 .2000 

1 I2000 0.2000 --------- 3k vbus 26N8 500.0 MCCULLGH 1 1  

Time, sec. 51 00000 
0 . m  

EHV-voltages 

Mon Jan 27 11:26:51 2003 
10 year i t a b l  l lty\20~0\dlst80. cht 

I I 

20iO Baie Caie Cor CICC i0-YR Stabll l ty R U M  
NAV. FLT. b@v-Crystal l lne out 
NOVEMBER 13, 2002 
NAV-tRYS STAB! 
NAV -MtC/MK PI  MK P - EL D I Lf C CLR FL T M/MAV -CRY S I 8C RE 1 b!20 1 0 1 d yd WSCC I bat 

1/031 T.0 3P FLT b @ V W g  6% FLT DMPINGIFLSH CAPS 

Updated the system rep. to 2010. 
Updated the loads to 2OiO level. 

C-62 



1w.u 

128. a 

96.00 

6% 00 

32.00 

0. ##I 

-32.00 

-w. 00 

-128.0 

* 160.0 

I A P  S 
Transmission 
P 1 ann1 ng 

rotorangles1 
Mon Jan 27 11:26:51 2003 

10 year stab1 Ilty\20~O\dl+t80. cht 

* I ,  I I . ,  , , , ,  I . ,  , , , I .  , , , , , - ,  , , ,  , - ,  , I I ,  , . ,  , , , , . , , ,  , , - ,  , , , * - ,  I I , -  

., I I , , . ,  , , , , ,- , , , , , . ,  , , . , , -  

., I I , . - ,  I , , , , - ,  , 1 1  , - ,  , , I , , -  

I I I I I I I I I 
5.00000 3.01667 Time, sec. 

2010 Base Case Cor A t C  10-YR Stablllty R U M  
NAV. FLT. b@v.CrystaI llne out 
NOVEMBER 13. 2002 
NAV-CRYS STAB1 
NAV-MCC/MKP, MKP -EL D( q C CLR F IT  W/&V* CAYS1 8C RE I N(20 1 0. dyd 1 WSC C I ba t 

1/03( T.0 3P FLT &V500# 6% FLT DMIhG1FLSH CAPS 

Updated the 5y5tem rep. to 2010. 
Updated the load+ to 2010 level. 



rotorangles2 10 year stab1 I 1  Ey\201O\dlst80. cht Transmlsslon 8 P 1  ann1 ng Mon Jan 27 11:26:52 2003 
fwo.00 

I I I I I 1 I I I 

-160.00 

I I 

I I I I I I I I I 
0.01 667 Tlme, sec. 5.00000 

-160.0 - - - - - - - - - * ang 1r951 13.8 WHX c c i  1 1  

-160.0 0 an9 15981 26.0 HAvaJo 1 1 1  1 60.00 
-160.0 - - - + an9 lr9rl 15.5 SAGUARO1 1 1  160.00 

160.00 - 1 60.0 - - - - - - - - - * ans 14987 18.0 DBG-CT1 1 1  160.00 

2010 Bare Case tor ClCC (O-YR Stablllty Au- 
NAV. FLT. lysv-trystal llne out 
MOVOVEMBER 13. 2002 
MV-CRYS STAB! {/031 T.0 3P FLT NAV5001 6% FLT DMPI~$~IFLSH CAPS 
NAV -MCC/MKP, MK P - EL D l  rC C LR FLT W/hAV -CAYS1 8C RE I MI20 1 0. dyd 1 WSC C m bat 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 

C-64 



, , , , . ,  , , , , , - ,  , , , , , , , , , , - ,  , I I ,  , - ,  , , 

- - - - - - - - -  - - - 7 - - - - - 
-I-I-, 

2010 Bare Care tor ACC 10-YR Stablllty Rum 
bqlv. FLT. N a v - C r y s t a l  l l n e  out 
NOVEMBER 13, 2002 
NAV-CAYS STAB1 1/03! T.0 3P FLT NAV5001 6% FLT DMPINGIFLSH CAPS 
NAV-MCC/MKP, MKP-ELDI 'IC CLR FLT ~/bqlV-CRYSl8C RE IN1201 Om dydI WStCi bat 

Updated t h e  5y5tem rep.  to 2010. 
Updated t h e  loads to 2010 l e v e l .  



I.m 

t.lm 

0. ## 

0. (wo 

0.700 

0.600 

0.500 

0. )(# 

0.100 

AR izohA,vo 1 t ages 
Mon Jan 27 11:27:06 2003 I Transrnlsslon 

P 1 ann1 ng 

10 year stab1 llty\2010\dlst81.cht I 

, , , - ,  I 

I I I I I I I I I 
5.00000 0.01667 TIme, sec. 

0.2000 0 vbus 15207 230.0 KYRENE 1 1  1. moa 
0.2000 --- + vbul ir203 230.0 CASERAPS 1 1  1 . moa 
0. m - - - - - - - - -  * vbul 1r221 230.0 PNPKbps 1 1  1.ma 
0.2OOo --------- * vbul ir231 230.0 KSlHlb 1 1  1. moa 

2010 Base t a x  tor ACC i O - Y R  Stablllty Runs 
NAv. FLT. )yavJo-Mnl. l lne o u t  
NOVEMBER 13, 2002 
@V-MKP STAB! 
NAV-MCC/MKP,MKP-ELD!rC CLR FLT W/b@V-MKP!8C RE1~~2010.dydI~SCCm bat 

( / 0 3 !  T.0 3P FLT NAY5001 6% FLT DMPI)~GIFLSH CAPS 

Updated the system rep. to 2010. 
updated the loads to 2010 level. 

C -66 



2010 Base Case tor ACC 10-YR Stablllty Runs 
~ A v .  FLT. QavJo-Mnb. llne out 
MUEMBER 13, 2002 
~ A v - M K P  STAB1 4/03! T.0 3P FLT bAcfrvs001 6% FLT DMPI~V~IFLSH CAPS 
lyaV-MCC/MK P, MK P EL D 1 Lf C CLR FL T W/hAV - MK P I 81: RE 1 I 20 1 0 0 d yd I WSCC ba t 

Updated the 5y5tem repl to 2010. 
Updated the loads CO 2010 ICVCln 



1w.u 

96. m 

6r.m 

32. w 

0. om 

-32.m 

-6r.w 

-118.0 

-160.0 

rotoranales1 I Mon Jan 27 11:27:07 2003 
Transmission 

P1 ann1 ng 

10 year stab1 l l ty \2010\dl5t81 I Chf I 
I I I 1 I 1 T- I I 

I I I , , , , . , -  

2010 Base Case Cor ACC {O-YR S t a b l l l t y  Rum 
NAV. FLT. NavJo-Mnk. l lne out 
NOVEMBER 13. 2002 
~ A v - M K P  STAB! 4/03! 1.0 3P FLT bAV5OOl 6% FIT DMPINGIFLSH LAPS 
NAV-MtC/MKP, MKP-ELD~ rt CLR FLT n/NAV*MKP18C RE IN1 201 0. dyd I HSCC . bat 

Updated the systm rep. t o  2010. 
Updated the loads t o  2010 level. 



tw.t 

t28. t 

96. a 

br. a 

32. a 

0. oa 

-32. W 

-w. w 

.tw.a 

A P S  rot orang 1-2 10 year stab1 I lty\20fO\dlrt8~ . cht Transmlsslon 
P 1 ann1 ng Mon Jan 27 1 1 :27:07 2003 

I I I I I 1 I I I 

2010 Bare Care tor ACC i O - Y R  Stablllty Rum 
b+V. FLT. bvJo-MnL. llne out 
NOVEMBER 13, 2002 
NAU-MKP STAB1 1/03l T.0 3P FLT b#W5OOl 6% FLT DMPINGIFLSH CAPS 
NAV - MCCIMKP. MKP - ELDl rC CLR F LT W/hAV - MKPI 8C RE I NI 201 0. dyd I HSCC . bat 

Updated the srjrtem rep. to 2010. 
Updated the loads to 2010 level. 



60.501 

a 
60. W 

bo. 30 

60.20 

60.40 

60.00 

59.90 

59.80 .. 
59. M 

59. UI 

trequencl N I Mon Jan 27 1 1  :27:08 2003 
Transmtsslon 
P1 ann¶ ng 

10 year stab1 llty\2010\dlst81.~ht I 

-, , , , , . .  , , , , , . ,  , , , , . ,  , , , , , . ,  , , , , ~ ,  

r'\ . 

I I I I I I I I I 
0.01 667 T'ime, sec. 5.0000 

2010 Base Case tor ACC 10-YR Stablllty Runs 
NAV. FLT. NavJo-Mnlr. llne out 
NOVEMBER 13, 2002 
NAV-MKP STAB! 1/031 T'O 3P FLT NAV5OOl 6% FLT D M P I ~ I F L S H  CAPS 
N~V.~t/MKP,MKP.ELDIL1C CLR FLT W//rufrV-MKPl8C RE1412010. dydIWSCCi bat 

Updated the systm rep. to 2010. 
Updated the load5 to 2010 level. 



Updated the system rep. to  2010. 
Updated the load5 to  2010 ICVel .  



t. tw 

0.m 

0.m 

0.m 

0.w 

0.50(1 

0. #K 

0.m 

Updated t h e  iystem rep.  to 2010. 
Updated t h e  l o a d s  to 20fO l e v e l .  



rot orang 1 -1 I Mon Jan 27 1 1 :27: 30 2003 
Transmlsslon 
Plannlng 

10 year stab1 l l ty\20~0\dl i t82.  cht I 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 

- 160.0 0 ang 
- 

1r91r 22.0 FC&QqCC H 4 E 160.00 
+ an9 1~931 2r .o PALOVRD~ 1 1 E 160.00 * ang 2r005 30.0 ALMT5 G H 1 E 160.00 
31: ang 210% 22.0 MOHAV~CC H 1 E 160.00 

-!60.0 - - - 
-160.0 - - - - - - - - - 
-160.0 _-_------ 

NAV FLT NAv-TM L I M  OUT 
Orlglnal Iy t he 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
NAV-TM STAB1 11031 T.0 3P FLT QWSOO1 6% FLT DMPINLIFLSH CAPS 
NAV - MCC /MKP, MKP -EL D l  LtC CLR CLT W/NAV - TMI 8C RE IN1 20 1 Om dyd I WSCC rn bat 

updated the 5ystem rep. to 2010. 
Updated the loads to 2010 level. 



rot orang 1-2 
Mon Jan 27 11:27:31 2003 

Transmlssion 
FIps P 1 ann1 ng 

iWo.00 

10 year stab1 I 1  ty\2010\dlrt82. cht 

NAV FLT NAV-TM LIN OUT 
Orlglnally the 2007 HSfA APPROVED BASE CASE 
MVEMBER 13. 2002 
NAV-TM STAB1 1/031 T.0 3P FLT b@V5001 6% F L T  DMPINGIFLSH CAPS 
NAV -MCC /MKP. MK P * ELDl VC C L R  FL T WIlyAV - TMI 8C RE 1 “201 0. dyd 1 WStC i bat 

*two.w 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 

1 I I I I I I I I 
0.01667 Time, sec. 51 00000 

e-?Y 



W V  F L T  ~ ~ A v - T M  L I W  OUT 
Orlgl nal ly  the 2007 H S l A  APPROVED BASE CASE 
WVEMBER 13. 2002 
NAV-TM STAB! 1/03! T.0 3P F L T  bAV5001  6% F L T  DMPI~EIFLSH CAPS 
NAv - M~CIMKP, MKP - ELD! rc CLR FL T w/bAV - TM! 81: RE IN! 201 0. dyd I WSCC. bat 

Updated the system rep. to 2010. 
updated the loads to 2010 level. 

e-7.5 



0.6oo0, 

0.5oOo- 

e-- 
0 . 3 m  

0 . m ,  

- 

- 

- 

- - 

I I I I I I I I I 
0. Of  667 Time, 5ec. 5.00000 
0. 2000 0 ybui  15207 230.0 KYAEM 1 1 E 1.2000 

0.2000 - - - - - - - - -  * vbul 14221 230.0 PtlPKAPS 1 1 E 1.2000 
JI: vbul 19231 230.0 ESTHING 1 1 E 1.2000 

f 1 E 1.2000 0.2000 --- + vbul 14203 230.0 CASGRAPS 

0.2000 --------- 
- 



Transmlsslon 
APS P 1 ann1 ng 

EHV-vo 1 t a g s  
Mon Jan 27 1 1 : 32: ir 2003 

10 year stab1 llty\20~0\dlst~OO.~hC 

N.GlLA FLT HASSY-N.GILA LINE OUT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 

N.GILA STAB.3 PH FLT N.GILA 500KV 
FLASH CAPS,w/’l CYC ELR FLTlHASSY-NG WT(W8 CYC REIN CAPS 

NOVEMBER 13. 2002 

Updated the 5 9 : ~  rep. to 2010. 
updated :he loads t o  2010 level. 

0.1(#0. 

-73 

I I I I I I I I I 
5.00000 

0.2000 0 vbui {WOf 500.0 FOURCW 1 1 c  1.2000 
0.2000 --- + vbus 1q003 500.0 k+W4lO i 1 c  1.2000 
0.2000 - - - - - - - - -  * vbui 26003 500.0 ADELANTO 1 1 c 1.2000 
0.2000 --_------ * vbui 26bw8 500.0 MCClKLGH 1 1 c 1.2000 

0.01667 T’ime, 5ec. 



1ba.a 

1%. a 

w. oo( 

k. #I( 

32. #I( 

a. ooa 

-32.m 

.w.m 

rot orang I esi I Mon Jan 27 1 1 : 32: 1q 2003 
Transmlsslon 
Plannlng 

10 year stab1 I 1 ty\201 O\dls t  100. cht I 

, 

., , , , , -  , , , , , - ,  , , , , - ,  , , , , , - .  , , , , -, , I I , . ,  , I I , . I , , I I ~ .  , , , , , - ,  , , , 

N.GILA FLT HASSY-NaGILA LINE OUT 
Orlglnally t h e  2007 HSiA APPROVED BASE CASE 
NOVEMBER 13. 2002 
h.GILA STAB.3 PH FLT h.GILA 500KV 
FLASH CAPS,W/L~ CYC CLR FLT~HASSY-NG O U T f W 8  CYC REIN CAPS 

updated t h e  system rep.  to 2010. 
updated the l o a d s  to 2010 l e v e l .  

c -78' 



Transmtsslon 
rips Plannl ng 

1w.m 

N.GILA FLT HASSY.~.GlLA LINE OUT 
Orlglnal l y  the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13. 2002 
N.GILA STAB.3 PH FLT N.GILA 500KV 
FLASH CAPS,WA CYC CLR FLTIHASSY-NG OUTlW8 EYE REIN CAPS 

Updated the  iystern rep. t o  2010. 
Updated t h e  loads t o  2010 ICVel. 

rot orang1 e52 
Mon Jan 27 4 1 : 32: 4r 2003 

10 year stab1 11 ty\2010\dlrt  100. cht 

e -79 



lu.GlLb FLT HASSY-tl.GILA LINE OUT 
Orlglnal ly  the 2007 HSiA APPROVED BASE CASE 

N.GlLA STABv3 PH FLT N.GILA 500KV 
FLASH CAPSvWIY CYC CLR FLTWHASSY-NG OUT(W8 CYC REIN CAPS 

NOVEMBER 43r 2002 

Updated t h e  s ~ t ~  rep.  t o  2040. 
updated t h e  loads to 2010 level. 



1.m 

e 
1. fool 

1.o#I( 

0. ##I 

0. rn 

0.700 

0.600 

0.500 

0. #o 

0.200 

ARIZO~A,voltagw I Mon Jan 27 11:32:39 2003 
Transmlsslon 

P I  ann1 ng 

10 year ~tablIlty\2010\dlstlOl.ch~ 

I I I 

I I I I I I I I I 
0.01 667 Tifie, sec. 5.0000 
0.2000 0 vbus 15207 230.0 K Y R E N  1 1  1.20 
0.2000 --- + vbu 1 14203 230.0 CASGRMS 1 1  1.20 
0.2000 - - - - - - - - -  * vbul lr221 230.0 *Aps 1 1  1.20 
0.2000 --------- * ybul lr231 230.0 *STHI& 1 1  1.20 

N.GILA FLT IMP. V-h.GILA LINE OUT 
Orlglnal Iy t h e  2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
h.GILA STbB.3 PH FLT  GILA 500KV 
FLASH CAPS,M/r CYC CLR F L T ~ I M P v - ~ G  OUTlL1/8 CYC REIN CAPS 

Updated the 5 9 t W  rep. t o  2010. 
updated the l o a d 5  to 2010 level. 



0.5000- 

a- 
0. moo 

0 . m .  

C -82 

- 

- 

- - 

I I I I I I I I I 

0.2000 0 vbus  1WO1 500.0 FOURCORN 1 1 Y 1,2000 
0.2000 --- + ybus iWO3 500.0 MAVAJO f 1 Y i.2000 
0.2000 - - - - - - - - -  * vbus  26003 500.0 ADELAMTO 1 1 Y 1.2000 
0.2OOo --------- * vbus 26W8 500.0 t$CuLLGH 1 1 Y 1.2000 

5.00000 0.01 667 Tifie, 5ec. 



160.00 

.t288.#) I t 

r o t  oranglesf 
Mon Jan 27 11 :32:r0 2003 

1 0 year st ab1 I 1 t y\201 O\d 1 st 1 01 I c h t 
Transmlsslon 

rips P 1 ann1 ng 
I 

I I I I I I I I I 

I .  - ,  , . . .  

I 1 

4.Gll-A FLT IMP. V-NmGlLA LIM OUT 
Orlgl nal l y  the  2007 HS1 A APPROVED BASE CASE 

N.GILA STAB,3 PH FLT N.GILA 500KV 
FLASH CAPS,n/r CY[ CLR FLT~IMPv-NG OUTl'1/8 CYC REIN CAPS 

NOVEMBER 13, 2002 

Updated the system rep. t o  2010. 
Updated the  loads t o  2010 level. 



N . G I L A  FLT IMP. V - N . G I L A  LINE OUT 
Orlgl nal Iy the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13. 2002 
4, G I L A  STAB.3 PH FLT 4. G I L A  500KU 
FLASH CAPSrW/q CYC CLR FLT~IMPU-& OUT(’1/8 CYC R E I N  CAPS 

updated the iystern rep. to  2010. 
Updated the loads to 2010 level. 



60.50 

60.w 

60.30 

60.a 

60. l a  

60. W 

59. w 

59.80 

trquencles 
Mon Jan 27 1 1 : 32:r 1 2003 

Transrn i s s lon  
Planning 

10 year itablllty\2010\dlit~O~.cht 

I I I I I I I I I 
0.01667 Time, 5ec. 5.0000 
59.500 0 t b u i  lqOO4 500.0 FOURCORN 1 1 Y 60.5( 
59.500 --- + t b u i  1r003 500.0 NAVAJO 1 1 Y 60.51 
59.500 - - - - - - - - -  * tbul iq231 230.0 HESTWING 1 1 Y 60.5( 
59.500 --------- %3 t b u s  26003 500.0 ADELAhTO 1 1 Y 60.5( 
59.500 -7- X t b u i  260r8 500.0 McCULLGH 1 1 Y 60m5( 

59.60 

59. !a 

4.GlLA FLT I*. V-N.GlLA LINE OUT 
Orlglnal ly the 2007 H S ~ A  APPROVED BASE CASE 
NOVEMBER 13, 2002 
N.GILA STAB.3 PH FLT N.GlLA 500KV 
FLASH CAPS,H/r CYC CLR FLTIIMPv-NG OUT(r/8 CYC REIN CAPS 

Updated the 5y5tem rep. to 2010. 
Updated the load5 to 2010 level. 

c -6 



0.2Wo 

0.2000 0 vbui  15207 230.0 KYRENE 1 1 8 1.2000 
0.2000 --- + vbul fr203 230.0 CASGRAPS 1 1 8 1.2000 
0.2000 - - - - - - - - -  X vbul 1r221 230.0 PhpKAPS 1 f 8 1.2000 
0.2000 _.--_.----- * vbul ir231 230.0 WESTWlb@ 1 1 8 1.2000 

2010 Base Case Cor Att 10-YR S t a b l l l t y  R u n s  
Pv FLT.  w/Pv - D e v e r s  llne out 
NOVEMBER 13, 2002 
PV-DEV STAB! 1/03! T'O 3P F L T  P V 5 0 0 1 f O X  F L T  DMPINGIFLSH tAPS 
NAV - MK P/MK P - YAV, PV-  DV/NGl VC C LR F L T  W/PV - DEVOC RE I NI 20 1 0. dyd I WSCC. bat 

Updated t h e  5y5tem rep .  to 2010. 
Updated t h e  l o a d 5  to 2010 level. 

I I I I I I I I I 
0.01667 Time, sec. 5.00000 



Updated t h e  rystem rep.  to 2010. 
Updated t h e  l o a d s  t o  2010 l e v e l .  



Updated the 5y5tem rep. t o  2010. 
Updated the loads t o  2010 level. 



rotorangles2 
Mon Jan 27 11: 18:r3 2003 

10 year stab1 I l ty\2010\dlst52. cht Transmission 
pps P 1  ann: ng 

I I I I I I I I I 

2010 ~ a i e  Case tor A c t  l o - Y R  Stab1 1 1  t y  RUM 
PV FLT. w/Pv - Devers l lne out 
NOVEMBER 13, 2002 
PV-DEV STAB1 1/031 T.0 3P FLT PV5OO(iOX FLT DMPINGIFLSH CAPS 
NAV.MKP/MKP.YAV,PV.DV/~G(rC CLR FLT WIPV-DEVIC REl~lPO10m dydl WSCC. bat 

Updated t h e  sy5tm rep. t o  2010. 
Updated the loads t o  2010 level. 



Transmlsslon t requenc 1 N 10 year 5tabl Ilty\2010\dlst52.cht 8 aps Plannl ng Mon Jan 27 11:18:q3 2003 
I I I I I I I I I 

59.500 I 1 I I I I I I I 
0.01 667 Tifie, iec.  5.00000 
59.500 0 rbus 1qOOi 500.0 FOURCORN 1 1 8 60.500 
59.500 --- + rbuS {’io03 500.0 NAVAJO 1 1 8 60.500 
59.500 - - - - - - - - -  * rbul l’i231 230.0 #STWlNLi 1 1 8 60,500 
59.500 - - - - - - - - -  3t: tbus 26003 500.0 ADELANTO 1 1 8 60.500 

1 1 8 60.500 59.500 --- X rbus  260’iS 500.0 MCULLGH 

2010 Base Case tor A c t  1 0 - Y R  Stab1 11 ty  Rum 
W FLT. w/PV - Devers I l n e  out 
WVEMBER 13, 2002 
W-DEV STAB1 ! I031 T m O  3P FLT PV500110X FLT DMPINGIFLSH CAPS 
NAv-MKP/MKP-YAv, W - DVINGI VC CLR FLT W/PV- DEMC RE I MI 20 1 0. dyd I WSCC. bat 

Updated the 5y5tem rep. to 2010. 
Updated the load5 to  2010 level. 

C -90 



l.mf 

Transmission 
P1 ann! ng 

- 
1. la 

ARIZOb+Lvoltages 10 year stab1 llty\201O\dlrt57.cht 
Mon Jan 27 il:l9:q3 2003 

1.m 

0.m 

0.w 

0. rn 

0.m 

0.500 

0. ma 

0.100 I I I I I I I I I 
0.01 667 Time, 5ec. 5.0000~ 
0.2000 0 vbur 15207 230.0 KYRENE 1 1  1.20( 
0.2000 --- + vbu I 19203 230.0 CASGRAPS 1 1  1.20( 
0.2000 - - - - - - - - -  * vbul {'I221 230.0 PNPKAPS 1 1  1.20( 
0.2000 --------- vbul lq231 230.0 WESTWlhG 1 1  t.20( 

PbLO VERDE FLT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 

HASSY- JOJOBA L I NE OUT 

NOVEMBER 13, 2002 
HAS-JJ STAB 01/031 T'O 3P FLT PV5OOi1OX FLT DMPlhGIFLSH CAPS 
NAV - MK WMKP - YAV, PV - DV/NGI 'fC C LR FL T W/HAS-J J 1 8C RE I 20 1 0. dyd I WSC C. bpt 

Updated the iy5tm rep. to 2010. 
Updated the loads to 2010 level. 



1.20 

1. la 

i.oa 

0.w 

0.m 

0.7a 

0.m 

0.w 

0. #KI 

0. ma 

Transmlsslon EHV-voltages 10 year stab1 l l t ~ \ 2 0 ~ 0 \ d l s t 5 7 ~ c h t  
Plannlng Mon Jan 27 11:19:q3 2003 

M 
\i 

I .  

I I I I I I I 1 I 
0.01 667 

0.2000 0 vbus I r O O 1  500.0 FOURCORN 1 1 1  1 ,200 
0.2000 --- + vbus ir003 500.0 NAVAJO 1 1 1  1.200 
om 2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 1  1,200 
0.2000 - - - - - - vbus 260r8 500.0 MttULLGH 1 1 1  1 I 200 

Time, rec. 51 oooo( 

PAL0 VERDE FLT HASSY - JOJOBA L I NE OUT 
Orlglnal Iy the 2007 HSiA APPROVED BASE CASE 

HAS-JJ STAB a l l  Of /O31  1'0 3P FLT PV500l10X FLT DMPINIFLSH CAPS 
NAV - MKP/MKP- YAv, Pv* DV/NGI 'IC CLR F L T  HIHAS- JJ 18c RE 141 201 0. dyd I WSCC bpf 

NOVEMBER 13, 2002 

Updated the sy5tem rep. to 2010. 
Updated the loads to 2010 level. 

e-92 



Transmlsslon 
rips Plannl ng 

'"T 

rotorang I esl 
Mon Jan 27 1 1  : 19:43 2003 

10 year stab1 llty\20~0\dlit57. cht 

.160.#) 

PAL0 VERDE FLT HASSY - JOJOBA L INE OUT 
Orlglnal ly the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
HAS-JJ STAB t i l  011031 T.0 3P FLT PV500110X FLT DMPINGIFLSH CAPS 
NAV - MK P/MK P- YAV, PV * DV/NGI 4 t CLR FL T HIHAS- JJ I 8 t  RE I NI 20 1 0 d yd I WStt bp t 

Updated the 5ystm rep. to 2010. 
Updated the load5 to 2010 level. 

I I I I I I I I I 
0. Of  667 T'rme, sec. 5.00000 

c -73  



(60.1 

128. I 

96. a 

hr. a 

P. a 

0. Oa 

*32.U 

-6% M 

rot orang 1 e52 I Mon Jan 27 1 1 : 19:w 2003 
Transmission 
Plannl ng 

10 year stab1 llty\20~0\dlst57.cht 

I I I 

PAL0 VERDE FLT 
Orlglnally the 2007 H S ~ A  APPROVED BASE CCISE 

HASSY - JOJOBA L I NE OUT 

NOVEMBER 13, 2002 
HAS-JJ STAB 111 01/03( T'O 3P FLT PV5001!0% FLT DMPI~GIFLSH CAPS 
NAv - MKPIMKP- YAV, PV - DV&I '+E CLR FLT HIHAS - JJ I 8C RE I NI 20 10. dyd I WSCC . bpt 
Updated the sy5tern rep. to 2010. 
Updated the loads to 2010 level. 

C-9Y 



60.Q 

60. Mt 

60.x 

60.1 

60. I( 

60. MI 

59.90 

59. w 

59.w 

59.w 

trequencles 10 year stab1 l l ty\2010\dlst57.cht 
Mon Jan 27 11: 19:W 2003 

Transmlsslon 
rips P 1 annl ng 

I I I I I I I I I 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.0000~ 
59.500 0 t b u s  fro01 500.0 FOURCORN 1 1 I 60.5( 
59.500 --- + t b u s  {YO03 500.0 ~AVAJO 1 1 I 60.5( 
59.500 - - - - - - - - -  * tbul lq23i 230.0 WESTWING f 1 I 60.5( 
59.500 --------- * tbu5 26003 500.0 ADELANTO f 1 I 60.5( 
59.500 --- X tbus 260q8 500.0 bkCLJLLGH 1 1 I  bO.5( 

PAL0 VERDE FLT 
Or lg lna l l y  the  2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
HAS-JJ STAB 111 Of/O31 T.0 3P FLT PV50011OX FLT DMPINGIFLSH CAPS 
NAV - MKPiMKP - YAV, PV- DV/NGI r t  CLR FLT HIHAS- JJ t8C RE 1 b412010. dyd I HStC. bpf 

HASSY-JOJOBA LINE OUT 

Updated the  system rep. t o  2010. 
Updated the loads t o  2010 level. 



0-' 
1.fUm- 

ARlZONA-vol t a g s  

Mon Jan 27 11 : 19:02 2003 
10 year stab1 1 lty\2010\dlst53. chC Transmission 2& APS Planning 

I I I I I I I I I 

0.2000 0 vbus 15207 230.0 KYREW 1 1  1 ,2000 
0.2000 --- + vbul 1r203 230.0 CASGRAPS 1 i  1.2000 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PNPKCIPS 1 1  1 * 2000 
0.2000 --------- * vbul lr231 230.0 WESTHI@ 1 1  1 ,2000 

0. ZMK) 

2010 Base fase Cor A c t  10-YR Stab1 11 t y  Runs 
PV FLT. w/HASSY-N,GILA l l n e  out 

PV-h#ilLA STAB1 11031 1.0 3P FLT PV500110X FLT DMPINGIFLSH CAPS 
NAV - MKPIMKP - YAV, W - D V / ~ G I  rl: CLR FLT H/PV - NGI 8C RE I NI 201 0 .  dyd I HSCE. bat 

Updated the systm rep. t o  2010. 
Updated the  loads t o  2010 level. 

NOVEMBER 13, 2002 

I I I I I I I I I 
0.01 667 Time, sec. 51 00000 

c-96 



0. woo 

O . b o a 0 .  

0.u100 * 

om. 
0. m. 

0. m I I I I I I I I I 
0.01 667 Time, sec. 5.00000 
0.2000 0 vbus  i rOO1 500.0 FOUACORN 1 1 8 1.2000 
0.2000 --- + vbus  !YO03 500.0 NAVAJO f 1 8 1.2000 

ybus 26003 500.0 ADELAQTO f 1 8 1.2000 0.2000 - - - - - - - - -  * 
0.2000 --------- * vbus  26098 500.0 MCCULLGH f 1 8 1.2000 

2010 Base Case tor A t C  10-YR Stab1 I 1  ty Rum 
PV FLT. w/HASSY.&.GlLA llne out 
NOVEMBER. 13, 2002 

&Av - MKPIMKP - YAV, Pv- Dv/NGI rC CLR FLT W/PV - &G18C RE I & I  201 0. dyd I WSC C.  bat 

Updated the system rep. to 2010. 
Updated the loads to  2010 level. 

W-NGILA STAB1 1/031 T'O 3P FLT PV500110X FLT DMPINGIFLSH CAPS 

e-9 7 



f 60. 

128.1 

96.0 

w. a 

32. M 

0. om 

-32.U 

em. U 

Transmlssion rot orang l e s i  10 year 5tabl llty\20~0\dlst53,cht 
Mon Jan 27 1 1 : 19:03 2003 APS Plannl ng 

I I I I I I I I I 

\ 

- 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.0000 

2010 Base Case tor ACC 10-YR Stablllty Rum 
Pv FLT. w / H A S S Y - ~ ~ . G I L A  llne out 
NOVEMBER 13. 2002 

Nav - MKPIMKP - YAV, PV - DvItyGi rC CLR FLT w/Pv - ~ G I  8C RE I &I 201 0. dyd I WSCC. bat 

updated the 5ystm rep. to 2010. 
Updated the loads to 2010 level. 

PV-&ILA STAB! 1/03! T.0 3P FLT PV5OOI1OX FLT DMPINGIFLSH CAPS 

e-98' 



rotorangler2 
Mon Jan 27 1 1 : 19:03 2003 

10 year stab1 llty\2010\dlit53. chC Transmlsslon 
APS P I  ann1 ng 

20fO Base Case Cor ACC 10-YR Stablllty Runs 
W FLT. w/HASSY-N.GILA line out 
NOVEMBER 13, 2002 
PV-NGILA STAB1 1/03l T'O 3P FLT PV500rfO% FLT DMPINGIFLSH CAPS 
NAV -MKP/MKP- YAV, PV- DV/tlGl 'K CLR FLT W/PV - 8C RE 141 201 0. dyd 1 WSC C. bat 

Updated the system rep. to 2010. 
Updated t h e  load5 to 20fO level. 



trequencl es 
Mon Jan 27 1 1  : 19:Or 2003 

10 year stab1 I lty\2010\dlst53. c h t  TransmissSon 
APS P 1 anni ng 

I I I I I I I I I 

59.500. I I I I I I I I I 
0.01667 Time, 5ec. 5.00000 

I 

59.500 0 tbur lr001 500.0 FOURCOR~ 1 1 8 60.500 
59.500 --- + tbur ir003 500.0 NAVAJO 1 1 8 60.500 
59.500 - - - - - - - - -  * tbul ir231 230.0 WESTWING 1 1 8 60.500 * tbui  26003 500.0 ADELANTO 1 1 8 60.500 59.500 --------- 
59.500 --- X (bur 260q8 500.0 MCCULLGH 1 1 8 60.500 

2010 Bare Care tor ACE {O-YR Stablllty R u m  
PV FLT. w/HASSY-h.GILA l l n e  out 

NAV-MKP/MKP- YAV, Pv - DV/&GI rC CLR FLT W/PV - &li18C RE I NI 20 10. dyd I WSCC. bat 

NOVEMBER 13, 2002 
PV-NGILA STAB1 1/031 1.0 3P FLT PV5001!0% FLT DMPINGIFLSH CAPS 

Updated the 5ystm rep. to 2010. 
updated the loads to 2010 level. 



0. #K# 

0.2oOo 

Updated t h e  iystem rep.  to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  

'I 

'1 
- 

- - 

I I I I I I I I I 



EHV-vOl t a g s  10 year I t a b l  I 1  t y \ 2 0 1 0 \ d l i t 5 6 .  cht Transmisslon 
P I  anni ng Mon J a n  27 11: 19:2f 2003 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 
0.2000 0 VIWI irooi 500.0 FOURCORN 1 1 8 i.2000 
0.2000 --- + ybur {'I003 500.0 I+VAJO 1 1 8 i.2000 
0.2000 - - - - - - - - -  * vbur 26003 500.0 ADELANTO 1 1 8 i.2000 
0.2000 --------- * vbur 260r8 500.0 MCCULLGH 1 1 8 1.2000 

PAL0 VERDE FLT W-RUDD LINE WT 
O r l g l n a l l y  t h e  2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
PV-RUDD STAB 11 I 01/031 1'0 3P FLT PV500110X FLT DMPINGIFLSH CAPS 
NAV - MKPIMK P - YAV, PV - DV/NG( YC CLR FL T W/PV - AD 1 8C RE I N# 20 1 0. dyd I WSCC. bpt 

Updated t h e  system rep. to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  



Transmission 
APS P1 annl ng 

I 

rotoranglerl 10 year stab1 llty\2010\dlst56.cht 
Mon Jan 27 11:19:21 2003 

t .t28,m 

-1600.m - I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 
- 160.0 0 an9 ir9lr 22.0 FChGhrCC H f 8 160.00 
-160.0 - - - + an9 1r931 2 r . O  PALOVRDf 1 1 8 160.00 
-160.0 - - - - - - - - - * an9 2Y005 20.0 CILAMT5 G H 1 8 160.00 - 160.0 - - - - - - - - * an9 2r095 22.0 M O H ~ V ~ C C  H 1 8 160.00 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



PAL0 VERDE FLT 
Orlglnal ly the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
PV-RUDD STAB a i !  01/03! T'O 3P FLT PV50011OX FLT DMPINGIFLSH CAPS 
NAV -MKP/MK P - YAV, PV - DV/t+! '+L LLR FL T W/pV- AD I 8C RE I NI 20 1 0. dyd I WSCC. bpt 

PV-RUDD LINE OUT 

Updated the irjrtem rep. to 2010. 
Updated the loads co 2010 level. 



60. 'IO0 

6oo.340- 

60.m 

59s 

Transmission C requenc 1 N 10 year stab1 1 lty\2010\dlst56. chC 
Mon Jan 27 1 1 :  19:22 2003 

I I I I I I I 

eps P 1 ann 1 ng 

I I 

- - 

- 

I' 
I '  

- - 

,500 

PAL0 VERDE FLT PV-RUDD LINE OUT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 

PV-RUDD STAB 111 01/031 T'O 3P FLT PV5001 10% FLT DMPINGIFLSH CAPS 
NAV - MKP/MKP-YAV, PV- DWNGI '+I: CLR FLT H/PV - RDI  8C RE 141 20i 0. dyd I WSCt. bpt 

NOVEMBER 13, 2002 

Updated the 5ysfem rep. to 2010. 
Updated the loads to 2010 level. 

I I I I I I I I I 
51 00000 

59.500 0 Cbu5 iq001 500.0 FOURCORN 1 1 8 60.500 
59,500 --- + C ~ U S  1q003 500.0 NAVAJO 1 1 8 60.500 
59.500 - - - - - - - - -  * Cbul 1q231 230.0 HESTHING 1 1 8 60.500 
59.500 - - - - - - - - -  * rbus  26003 500.0 ADELANTO 1 1 8 60.500 
59.500 --- X Cbur 260q8 500.0 MCCULLGH 1 8 60.500 

0.01 667 Time, 5ec. 



6 
1. tu 

1.m 

0.m 

0.m 

0.700 

0.m 

0.500 

a00 

0.300 

0.200 

Transmission && APS P1 ann$ ng 

ARIZONA-vol tag- 

Mon Jan 27 11: 18:22 2003 
10 year stab1 I lty\2010\dlst50. cht 

I - 

I I I I I I I I 1 
0.01 667 Time, sec. 5.00000 
0.2000 0 vbus 15207 230.0 KYREhE 1 1  1,2000 
0.2000 --- + vbu I 1q203 230.0 EASGRAPS 1 1  1,2000 
0.2000 - - - - - - - - - * vbul 1r221 230.0 PlVPKAPS 1 1  1 a 2000 
0.2000 - - - - - - - - -  * vbul lr231 230.0 H E S T W I ~ ~ ~  1 1  1,2000 

2010 B ~ S C  tor MC 10-YR Stablllty RUM 
Pv FLT w/Pv-ww l l n e  out 
NOVEMBER 13, 2002 
P V * w  STAB1 11031 1.0 3P FLT PV500110X FLT DMPINGIFLSH CAPS 
N~v-MKP/MKP-YAv,Pv.DV/NGIL~C CLR FLT W/PV-WWI~C REIN12010. dydlWSCC. bat 

Updated the iyrtem rep. to 2010. 
Updated the loads to 2010 level. 



I .  

0. m I I I I I I I I I 
0.01667 Time, 5ec. 5.00000 

vbus 1r001 500.0 FOURLOR4 1 1 8 1.2000 0.2000 0 

0.2000 --- + vbus ir003 500.0 &wklO 1 1 8 1.2000 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 8 f.2000 
0.2000 --------- * vbus 260r8 500.0 MCCULLGH 1 1 8 1.2000 

2010 B a s e  Case tor ACC ( 0 - Y R  S t a b l l l t y  R u m  
PV FLT w/pv-nw line out 
NOVEMBER 13, 2002 
P V - H G  STAB( 1/03! T'O 3P FLT P V 5 0 0 1 f O X  FLT DMPINGIFLSH CAPS 
NAV - MKPIMKP - YAV, P V -  DV/NGI qC CLR FLT W/PV-WWI 8C RE I 201 0. dyd I WSCC. bat 

Updated t h e  5ystm rep. to 2010. 
Updated t h e  l o a d 5  to 2010 level. 



Transmisston a OPS Planning 
160.00 

.!M. 

rot orang 1 esl 

Mon Jan 27 1 : 18:23 2003 
10 year 5tabl llty\2010\dlit50.cht 

I I 
2010 Base Case tor ACC I O - Y R  Stabll l ty  Runs 
PV FLT w/PV-Hw l l n e  out 

NAV - MK PIMK P - YAV, PV - D V I ~ G I  rC CLR FL T WIPV - WW I 8C RE 141 20 1 0. dyd I WSCC . bat 

Updated the 5y5tm rep. to 2010. 
Updated the load5 to 20iO level. 

NOVEMBER 13, 2002 
PV-WG STAB1 1/03I 1.0 3P FLT PY500110X FLT DMPINGIFLSH CAPS 



tw.c 

Transmlsslon 
P 1 ann I ng 

la. ( 

96.01 

6% M 

32.W 

0. ow 

-32. W 

*6% W 

rot orang I e52 
Mon Jan 27 if:18:2Y 2003 

I I I I I I 
I 

10 year stab1 llty\2010\dlst5OIcht 

2010 B a s e  Case tor ACC 10-YR Stabll l ty  R u n s  
Pv FLT w/Pv-HH l l n e  out 
WVEMBER 13, 2002 
P V - H G  STAB1 1/031 T.0 3P FLT PV50011OX FLT DMPINGIFLSH CAPS 
~ A V  - MKPIMKP - YAV, PV - DV/&GI V t  CLR FL T W/PV - WWI 8C RE I NI 20 1 0. dyd I WSCC . bat 

Updated the i y ~ t m  rep. to 2010. 
Updated the loads to 2010 level. 



Transmtssion trequenclcs 10 year s t a b 1  l l t y \ 2 0 f O \ d l s t 5 0 .  cht 
$i& Aps P 1 ann; ng Mon Jan 27 11:18:2q 2003 

I I I I i i i i i 

60.' 

60. : 

60. : 

60.1 

60. a 

59.9 

59. a 

59.6 

59.5 

0.01 667 Time, sec. 5.00000 
59.500 0 tbus f rOOf 500.0 FOURCORN 1 1 8 60.500 
59.500 --- + tbus ir003 500.0 NAVAJO 1 f 8 60.500 
59.500 - - - - - - - - -  * rbul Ira31 230.0 WESTWING 1 8 60.500 
59.500 --------- 3k tbuS 26003 500.0 ADELANTO f f 8 60.500 
59.500 --- X tbus  260q8 500.0 MCCULLGH f f 8 60.500 

2010 B a s e  Care tor ACE I O - Y R  Stablllty Runs 
Pv F L T  w/PV-ww l l n e  out 
NOVEMBER 13, 2002 
W-WWG STAB! 1/03! T'O 3P F L T  PV500! fOX F L T  DMPINGVFLSH CAPS 
NAV-MKPIMKP- YAV, Pv- DV/~&I rC CLR F L T  W/PV- WWr 8C RE IN! 20f 0. dydi  WSEE. bat 

Updated the system rep. to 20fO. 
Updated the l o a d s  to 2010 level. 



t.20 

1.101 

f.001 

0.m 

0.801 

0.m 

0.w 

0.w 

0. #K 

0.m 

ARIZOkqA-vol t a g s  

Mon Jan 27 11:28:12 2003 
10 year 5 tab l  l l ty \2010\dlst8r.chf  Transmisslon 

Planning 

I 

I I I I I I I I I 
I.  01 667 Tifie, 5ec. 5.0000( 
),2000 0 vbui 15207 230.0 KYRENE i i  i.2oc 
). 2000 --- + vbu I 1~203 230.0 CASGRAPS 1 i  i * 20c 
L 2000 - - - - - - - - -  * vbul fr221 230.0 PWKAPS i i  1 ,20c 
). 2000 --------- 3k vbuD i r23f  230.0 HESTHIlqIi i i  1.200 

PERKIkqS FLT PERKINS-MEAD LIkqE OUT 
Orlglnal I y  the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
PERK-MEAD STAB1 01/031 T'O 3P FLT PERK500lFLSH CAPS MKP-Y~V/YAV-N, 
~ A V - M K P / W W G I ~ C  CLR FLT WlPERK-MEADi8E RE1&12010.dyd1#iCC. bat 

Updated the system rep, to  2010. 
Updated the loads to  2010 level. 



T r a n s r n t s s l o n  
p p s  P 1  a n n l  n g  

EHV-voltages 
Mon Jan 27 1 1  :28: 13 2003 

10 year I t b b l  I l ty \2010\dlst8r .  cht 

Updated the 5y5tem rep. to 2010. 
updafed the load5 to 2010 level. 

em- 
0 . m  

0. m 

- 

I I I i I I I 
0.01 667 Time, sec. 5.00000 
0.2000 0 vbui  ir001 500.0 FOURCOm 1 1 0 1.2000 
0.2000 --- + vbui  {YO03 500.0 4AVAJO 1 1 0 1.2000 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO i 1 0 1.2000 
0.2000 - - - - - - - - -  3k vbui  26W8 500.0 MCCULLGH 1 1 0 1,2000 



Transmlsslon 8 OPS P I  ann! ng 

‘ = O O t  i 

rot orang 1-1 
Mon Jan 27 11:28:13 2003 

10 year itabl Ilty\20~0\dlst8r.cht 

a/ 
-t600.m 

t .ta.w 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 

PERKINS FLT PERKINS-MEAD LIM OUT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 

NAv-MKP/WWGlrC CLR FLT HIPERK -MEAD18C RE 14120!0. dyd! WSCC. bat 

NOVEMBER 13, 2002 
PERK -MEAD STAB! 01/031 T’O 3P FLT PERK5001FLSH CAPS M K P - Y A V / Y A V - ~ G ,  

Updated the 5y5tem rep. to 2010. 
updated the load5 to 2010 level. 



Transmission rotorangles2 10 year i tabl  l l ty \2010\d lst8r .cht  
Mon Jan 27 1 1 :28: 13 2003 aps PI ann: ng 

f6o.w 
I I I I I I I I I 

PERKINS FLT PERKINS-MEAD LINE OUT 
Orlglnal I y  the  2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 

hAV-MKPIWHGirC CLR FLT HIPERK -MEADi8C REIhi2010. dydiWStC. bat 
PERK -MEAD STAB1 01/03( THO 3P FLT PERK500lFLSH CAPS MKP-YAV/YAV-WWG, 

Updated the iyrtm rep. t o  2010. 
Updated t h e  loads to 2010 level. 



600.500 

a 
60.rw 

I I 

trequencl N 

Mon Jan 27 II:28: Ir 2003 
10 year stab! I l ty \20IO\dlst8r.  c h t  Transmisslon #j APS P1 ann1 ng 

I I I I I I I I I 

- - 

59.500 

59.500 0 tbus f r O O 1  500.0 FOURCORN f 1 0 60.500 
59.500 --- + (bus I’t003 500.0 NAVAJO 1 1 0 60.500 
59.500 - - - - - - - - -  * tbul iy231 230.0 WESTWING 1 1 0 60.500 
59.500 ---- - - - - -  * tbus 26003 500.0 ADELANTO 1 f 0 60.500 
59.500 --- X tbu+ 260r8 500.0 MKULLGH 1 f 0 60.500 

I 1 I I I I I I I 
0.01667 Time, 5ec. 5.00000 

PERK]@ FLT PERKINSMAD LIN OUT 
Or lg lna l  I y  the 2007 HSfA APPROVED BASE CASE 
NOVEMBER 13. 2002 
PERK -MEAD STAB1 01/03! 1.0 3P FLT PERK500lFLSH CAPS MKP-YAWYAV-WWG. 
NAV-MKP/WWGI~C CLR FLT W/PERK-MEAD!SC REIh12010. dydlWSCC. bat 

Updated the  59tm rep. t o  2010. 
Updated the  load5 to  20iO level. 



0. rn 

PNPK 3Y5KV FLT 
Or 191 na 1 1 y t h e  2007 HS 1 A APPROVED BASE CASE 
WVEMBER 13, 2002 

PP-CH LINE OUT 

PP-CH STAB 1 1 1  01/031 T'O 3P FLT PP3Y51 
'+C CLR FLT W/PP-CHI2OiOa dydIWSCC. bpt 

I I I I I I i i i 
0.01 667 Time, sec. 5.00000 
0.2000 0 vbus  15207 230.0 KYRENE 1 1  1 I2000 
0.2000 --- + vbul lr203 230.0 tClSGRAPS 1 1  1.2000 
0.2000 - - - - - - - - -  * V b u l  ir221 230.0 WPKdPS 1 1  1.2000 
0.2000 --------- =t!2 vbul lr23l 230.0 W€STWI@ 1 1  1 a 2000 

Updated t h e  SStHh repa t o  2010. 
Updated t h e  l o a d 5  to  2010 l e v e l .  



0.2oOo 

0.2000 0 vbui  1r00f 500.0 FoURCOrZrV 1 1  1 I 2000 
1.2000 0.2000 --- + vbui  {YO03 500.0 NAVAJO 1 1  

0.2MK) - - - - - - - - -  * vbui  26003 500.0 ADELANTO 1 1  1.2000 
0.2000 --------- * vbui  260r8 500.0 MCCULLGH 1 1  1 I 2000 

I I I I I I I I I 
0.01 667 Time, iec. 51 00000 

PNPK 3r5KV FLT 
Orlglnal ly  the 2007 HS1A APPROVED BASE CASE 

PP-CH STAB 1 1 1  01/031 T H O  3P FLT PP3r51 

PP-CH LINE OUT 

NOVEMBER 13, 2002 

'+C CLR FLT W/PP-CHI2010. dydIWSCCm bpt 

updated the system rep. to 2010. 
Updated the loads to  2010 level. 



PNPK 3r5KV FLT PP-CH LINE WT 
O r l g l n a l  Iy t h e  2007 HSiA APPROVED BCISE CASE 
NOVEMBER 13, 2002 
PP-CH STAB 1 1 1  01/03! T'O 3P FLT PP3Y51 
'it tLR FLT W/PP-CH!201Ol d y d ~ ~ S C C l  bpt 

Updated t h e  system rep .  to 2010. 
Updated t h e  l o a d s  t o  2010 l e v e l .  



128.0 

Transmlsslon 
P 1 ann1 ng 

96.00 

rot orang 1 es2 
Mon Jan 27 1 1 : 3r: 08 2003 

w.00 

32.00 

0. OOO 

-32.001 

-6% 001 

-128. a 

I I I I I I 

- 

10 year stab1 llty\2010\dlst~ 16. chf 

I I I 

mPK 3q5KV FLT 
Or1 gl na I I y the 2007 HS 1 A APPROVED BASE CASE 
NOVEMBER 13, 2002 
PP-CH STAB 1 1 1  01/03( T u 0  3P FLT PP3L)5# 

PP-LH LINE OUT 

’K CLR FLT n/PP.CHl2010.dydIWSCC, bpt 

Updated the 5y5cem rep. to 2010. 
updated the loads to 2010 level. 



trequencl N 10 year ~tablllty\20~0\dlst1~6scht 
Mon Jan 27 11:3r:08 2003 

Transmlsslon 
a=-s P 1 ann! ng 

I I I I I I I I I 

59. so0 I I I I I I I I I 
0.01667 Time, 5ec. 5.00000 
59.500 0 tbus 1rOOi  500.0 FOURCORN 1 1  60.500 
59s 500 --- + tbus 1r003 500.0 NAVAJO 1 1  60.500 
59s 500 - - - - - - - - -  X tbul ir231 230.0 WESTHlh@ 1 1  60.500 
59.500 --------- 3k (bus 26003 500.0 ADELANTO 1 1  60,500 
59.500 --- X tbus 260r8 500.0 MCCULLGH 1 1  60.500 

PNPK 3L15KV FLT 
Or191 nal Iy the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
PP-CH STAB r f (  01/031 1.0 3P FLT PP3r15( 
rC CLR FLT W/PP-CH(2010Sdyd(WSCC. bpt 

PP-CH LINE OUT 

Updated the iy5tcm rep. to 2010. 
updated the loads to 2OfO level. 



AR I ZONA, YO 1 t ages 
Mon Jan 27 11:20:W 2003 

10 year i t a b l  I lty\20fO\dlst60. c h t  Transmlsslon 
APS P I  ann1 ng 

f.2o00, 
I I I I I I I I I 

0.2OOo I I I I I I I I I 
0.01667 Time, sec. 51 00000 

! 

0.2000 0 vbur 15207 230.0 K Y R E N  1 1 D 1.2000 --- vbu I lr203 230.0 CASGRAPS 1 1 D 1.2000 + 0.2000 
1 1 D 1.2000 0.2000 - - - - - - - - -  X vbul lLi221 230.0 PNPKAPS 

vbul lLi231 230.0 nESTHlb@ 1 1 D 1.2000 * 0.2000 - - - - - - - - -  

RUDD FLT JOJOBA - RUDD L I NE OUT 
Orlglnal l y  t h e  2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
JJ-RUDD STAB 1 1 1  01/03! T'O 3P F L T  R D 5 0 0 l f O X  FLT DMPINGIFLSH CAPS 
NAV - MKP/MK P - YAV, PV - DV/&Gl Li C CLR FL T W/J J - RUDD! 8C RE I 20 1 0. d yd 1 WSCC. bpt 

Updated t h e  5ystm rep. to 20fO. 
Updated t h e  loads to 2010 l e v e l .  



l.m 
Transmisslon 
PI ann i ng 

t.lu 

1.m 

0. an 

0.m 

0.m 

0.m 

0. !a 

EHV-voltages 

Mon Jan 27 fi:2O:w 2003 

0. #IC 

0.m 

10 year stab1 l l fy \2010\d ls t6Omcht  I 
I I I I I I I I 1 

I I 

I I I I I I I I I 
0.01667 Time, 5ec. 5.0000( 

vbus lr001 500.0 FOURCORN 1 1 D l m 2 O C  0.2000 0 

om 2000 --- + vbus lr003 500.0 QAVAJO 1 1 D 1.2OC 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 D 1.2OC 
0.2000 _.-------- * vbus 260r8 500.0 tkCULLGH 1 1 D 1.20C 

RUDD FLT JOJOBA-RUDD LINE OUT 
Or 1 gl nb I I y t he 2007 HS 1 A APPROVED BASE CASE 

JJ-RUDD STAB 8 1 1  Ol/O31 T.0 3P FLT RD500110X FLT DMPING~FLSH LAPS 
~AV-MKP/MKP-YAV,PV-MI/NG(rL CLR FLT W/JJ -RUDD#SL REINtPOIO. dydf WSLC. bpt 

NOVEMBER i3, 2002 

Updated the  sy5tem rep. t o  2010. 
Updated the  loads t o  2010 level. 



126.0 

96.00 

bsc. 00 

32.00 

0. ooo 

-32.00 

.br. a0 

a 
-128.0 

.160.0 

Transmlsslon 
Plannl ng 

rotorang1 -1 
Mon Jan 27 ff:2O:w 2003 

10 year stab1 I lty\2010\dlst60. cht 

I I I I I I I I I 
I I 

RUDD FLT JOJOBA-RUDD LINE OUT 
Or1 91 na I I y t he 2007 HS1 A APPROVED BASE CASE 
NOVEMBER 13, 2002 
JJ-RUDD STAB 111 01/03I T.0 3P FLT RD5001fOX FLT DMPI~GIFLSH CAPS 
~ A v  - MKPIMKP-YAV, PV - DVIQGI ‘fC CLR FLT H N J  -RUDD1 8C RE I N120f 0.  dyd 1 WSCC. bpt 

Updated the system rep. to 2010. 
Updated the load5 to 2010 level. 

C-r23 



rot orang I e52 
Mon Jan 27 1 1  :20:'45 2003 

10 year 5tabl I lty\2010\dlsf60. cht Transmlsslon 
APS P I  ann1 ng 

I I I I I I I I 1 

~t60.00. I I I I I I I I I 
0.01 667 Tifie, sec. 5.00000 

a "9 15981 26.0 NAVAJO 1 

w3 1'4951 13.8 HpHX LE1 
an9 1'4987 18.0 DBG-ET1 

a W  W r i  15.5  SAGUARO^ 
1 1 D 160.00 
1 1 D 160.00 
1 D 160.00 
1 1 D 160.00 

RUDD FLT JOJOBA-RUDD LINE OUT 
Orlgl nal Iy the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
JJ-RUDD STAB 811 01/031 T'O 3P FLT RD500110X FLT DMPING~FLSH CAPS 
NAv-MKP/MKP -Y&, Pv- D W ~ G I  rC CLR FLT H/JJ -RUDD1 8C RE I 41201 0 .  dyd 1 HSCC. bpt 

Updated the 5y5tem rep. to 2010. 
Updated the load5 to 2010 Ievel. 



60.Y 

60.w 

60.3 

60.X 

60. t f  

60. u 

59. x 

59.w 

59.w 

59. u: 

rrequenc 1 cs 
Mon Jan 27 11:20:r5 2003 

10 year rtabl I lty\2010\dlrt60. cht Transmisslon 
rips P 1 ann1 ng 

I I I I I I I I I 

L 
'I I \ 
' I  I ' 

I I I I I I I I I 
0.01667 Time, sec. 5 .  oooo( 
59.500 0 tbus lr001 500.0 FOURCORN 1 1 D 60.5C 
59.500 --- + tbus ir003 500.0 h+lVbJO 1 1 D 60.5C 
59.500 - - - - - - - - -  * tbul ir231 230.0 WESTHlhG 1 1 D 6Os5C 
59.500 --------- * tbur 26003 500.0 ADELANTO 1 1 D 60.5C 

tbus 260q8 500.0 MCCULLGH 1 1 D 6Os5C 59.500 --- X 

RUDD FLT JOJOBA-RUDD LINE OUT 
Orlgl nal 1y t he 2007 H S i A  APPROVED BASE CASE 
NVEMBER 13, 2002 
JJ-RUDD STAB 111 01/03! T'O 3P F L T  R D 5 0 0 1 1 0 X  F L T  DMPING~FLSH CAPS 
NAV -MKP/MKP - YAV, PV-DV&G! 'it CLR FLT WIJJ -RUDD! 8C RE 1b41201 0 ,  dydl WSCC. bpt 

Updated the system rep. to 2010. 
updated the loads to 20iO level. 

c 4237- 



i.m. 

RUDD FLT KYRE~E-RUDD LINE OUT 
Orlglnal Iy t h e  2007 HSfA APPROVED BASE CASE 
NOVEMBER 13, 2002 
KYR-RUDD STAB 1 1 1  01/03! 1.0 3P FLT RD500110X FLT DMPINGIFLSH CAPS 
NAV - bk WMKP - YAV, PV * DWNGI rf C LR FLT W/K YR - RUDD1 81: RE I NI 201 0. d yd 1 WSC C . b pt 

Transmission AR I ZONA-vo 1 t ages 
Mon Jan 27 1 1 :21:09 2003 

10 year stab1 llty\20i0\dlrt6iIcht 
APS P 1 ann I ng 

Updated t h e  5yrtcm rep.  to 2010. 
Updated t h e  l o a d 5  to 2010 l e v e l .  

C-I2  6 



EHV-voltages 10 year stab1 Ilty\20~0\dlst61.cht 
Mon Jan 27 1 1  :21 :09 2003 

Transmlsslon a APS P1 ann1 ng 
1.10#) 

I I I I I I I I I 

0.1oOo 

0. O m - l  woo 

I I I I 1 I I I I 
0.01 667 Time, sec. 51 00000 

2 

0.6OOo. 

0 . m .  

0.2000 0 ybur 500.0 FOURCORN 1 f D f.2000 
0.2000 --- + vbur fro03 500.0 b#VAJO 1 1 D f.2000 
0.2000 - - - - - - - - -  * vbur 26003 500.0 ADELANTO 1 1 D 1.2000 
0.2OOo ---_.----- * vbus 260r8 500.0 MCCULLGH f 1 D f.2000 

RUDD FLT KYRE&E-RUDD LINE OUT 
Orlglnal Iy t h e  2007 HSf A APPROVED BASE CASE 
MVEMBER 13, 2002 
KYR-RUDD STAB 1 1 1  01/03! T'O 3P FLT RD500110X FLT DMPINGIFLSH CAPS 
~+NJ-MKP/MKP - YbV, PV - DV/&GI 'It CLR FLT n/KYR - RUDD1 8C RE IN! 201 0. dyd 1 WStC . bpt 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



1w.c 

-t28.a 

-1w.a 

~~~ 

10 year stab1 llty\2010\dls:6i.cht I rot orang 1 -1 
Mon Jan 27 1 1  :21:09 2003 

Transmisslon 
P I  ann! ng 

I I I I I I I I I 
I I 

RUDD FLT KYRENE-RUDD LINE OUT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 
MVEMBER 13, 2002 
KYR-RUDD STAB mil 01/031 T'O 3P FLT RD500110X FLT DMPINGIFLSH CAPS 
NAV - MK P/MK P - YAV, PV - DWNG I rC C LR FL T W/K YR - RUDD 1 8C RE I 1 20 1 0. d yd 1 ~ S C C .  bp t 

Updated :he system rep. to 2010. 
Updated the loads to 2010 level. 

c -128' 



rot orang I es2 
Mon Jan 27 11:21:10 2003 

10 year 5tabl1 lty\2010\dlit61. cht Transrn l s s ion  8 APS P1 a n n i  ng 
fbo.00 

I I I I I I I I I 

c 0. oooo 

-160. I I I I I I I I I 
0.01 667 Time, sec. 5.00000 

RUDD FLT KYRENE-RUDD LINE OUT 
Orlglnal ly the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
KYR-RUDD STAB 1 1 1  01/03! T.0 3P FLT RD500110X FLT DMPINGIFLSH CAPS 
NAV - MK P/MK P - YAV, PV- DV/NGI qC C LR FL T W/K YR - RUDD I 8C RE I NI 20 1 0. d yd I WSC C bp t 

Updated the 5y5ten rep. to 2010. 
Updated the loads to  2010 level. 



60.x 

a 
M.4C 

60. #I 

60.N 

60. ta 

60. W 

59.90 

59.80 

a m  

59.60 

59.50 

a 

trequenc  1 es 
Mon J a n  27 1 1  :21: 10 2003 

Transmission 
Aps Plann; ng 

10 year i t b b l  llty\2010\dlst61, chr 

I I I I I I I I I 
0.01 667 Time, sec. 5.0000( 
59.500 0 tbus  l r O O 1  500.0 FOURCORQ i 1 D 60.50 
59.500 --- + tbus  ir003 500.0 QAVAJO 1 1 D 60.50 
59.500 - - - - - - - - -  * tbul 1r23f 230.0 WESTWIQG 1 1 D 60.50 

59.500 --- X tbus  260q8 500.0 MCCULLGH 1 1 D 60.50 
59.500 --------- * tbus  26003 500.0 ADELWTO 1 D 60.50 

RUDD FLT 
Orlglnal ly the 2007 HSfb APPROVED BASE CASE 

KYR-RUDD STAB 1 1 1  01/03( T'O 3P FLT R D 5 0 0 1 1 0 X  FLT DMPINGIFLSH CAPS 
NAV - MK WMKP - YAV, PV - DV/NGI 'IC CLR FL T W/K YR-RUDDI 8C RE I N I  20 1 0. d yd I mCC . bpt 

K YREQE -RUDD L I NE OUT 

NOVEMBER 13, 2002 

Updated the 5rjrtm rep. to 2010. 
Updated the loads to 2010 level. 

c 4 3  0 



0.m 

0.7w 

0.600 

0.500 

0. ma 

0.240 

CIPS 

Transmtsslon 
Planning 

10 year stab1 I 1  ty\2010\dlst90. cht I AR I ZONA-vo 1 t ages 
Mon Jan 27 11:28:r9 2003 

I 
I 

I I I I I I I I 
I 

I 

I I I I I I I I I 

0.2000 0 vbus 15207 230.0 KYREhE 1 1  1,2000 
0.2000 --- + vbu I l’t203 230.0 CASGRAPS 1 1  1,2000 
0.2000 - - - - - - - - - * vbul 1r221 230.0 PWKAPS 1 1  1 ,2000 
0.2000 --------- * vbul 1~231 230.0 WESTWIb@ 1 1  1.2000 

0.01 667 Time, sec. 51 00000 

RUDD FLT PV-RUDD LINE OUT 
Orlglnal ly  t h e  2007 HSiA APPROVED BASE CASE 

PV-RUDD STAB 
NAV - MK P/MK P - YAV, PV - W/&I 9 C CLR FL T W V  - RUDD1 8C RE 141 20 1 0, dyd I WSC C bpt 

NOVEMBER 13, 2002 
01/031 1.0 3P FLT RUDD500110X FLT DMPINGIFLSH CAPS 

Updated t h e  system rep. to 2010, 
Updated t h e  loads to 2010 level. 



0. ma 

0.2OOO 

0.800 

I I I I I I I I I 
0.01 667 Time, 5ec. 5.00000 

0.700 

0.600 

0.500 

EHV-voltages 

Mon Jan 27 11:28:r9 2003 
Transmlsslon 
P 1 ann I ng 

10 year stab1 l l ty \20~0 \d l s t90 .~hf  

0.2000 0 vbui 1qOOl 500.0 FOURCORh 1 1 D 1.2000 
0.2000 --- + vbui 1WO3 500.0 NAVAJO 1 1 D 1.2000 
0.2000 - - - - - - - - -  * vbui  26003 500.0 ADELANTO 1 1 D 1.2000 
0.2000 ------_.-- * vbui 260Y8 500.0 MCCULLGH 1 1 D 1.2000 

RUDD FLT PV-RUDD LINE OUT 
Orlglnal ly t h e  2007 HSIA APPROVED BASE CASE 

W-RUDD STAB 1 1 1  01/031 T.0 3P FLT RUDD5001iOX FLT DMPINGIFLSH CAPS 
NAV.MKP/MKP-YAV,W-DV/~GIL1C CLR FLT W/PV-RUDDlSC RE1~120fO. dydlWSCC. bpt 

Updated the 5y5tcm rep. to 2010. 
Updated the loads to 20fO level. 

NOVEMBER 13, 2002 



160.0 

Transrn i s s lon  
P 1 ann i ng 

42%. 0 

rot orang1 nl 
Mon Jan 27 11:28:r9 2003 

96.00 

br. 00 

32. #L 

0. OOO 

-32.001 

10 year 5 t a b l 1  lty\20~0\dlsf90. cht 

I I I 

RUDD FLT PV-RUDD LINE OUT 
Orlglnal ly  the 2007 HSf A APPROVED BASE CASE 
NOVEMBER 13, 2002 
PV-RUDD STAB m i l  01/03l T'O 3P FLT RUDD500110X FLT DMPI~~GIFLSH CAPS 
~ A v  -MKP/MKP- YAV, PV- D V / ~ G I  'K CLR FL T W/PV - RUDD1 8C RE I N I  20 10. dyd 1 WSEC I bpf 

Updated the sy5fm r e p .  to 2010. 
Updated the loads to 2010 level. 

c -133 



rot orang 1-12 
Mon Jan 27 f1:28:50 2003 

10 year stab1 I l t y \20~0 \d l s t90 .  cht Transmtsslon 
OPS P 1 ann: ng 

iWo.aO 
I I I I I I I I I 

loo. I I I I I I I I I 
0.01 667 Time, sec. 5.00000 

RUDD FLT PV-RUDD LINE OUT 
Or lg lna l l y  the 2007 HSfA APPROVED BASE CASE 
NOVEMBER 13, 2002 
PV-RUDD STAB 111 01/031 T.0 3P FLT RUDD5001fO% FLT DWINGIFLSH CAPS 
NAV - MKP/MK P - YAV, W - DV/NGt 'it CLR FLT W/PV -RUDD I 8C RE 141 20 1 0. d yd 1 WSCC. bp t 

Updated the  irjrtm rep. t o  2010. 
Updated the loads to  2010 level. 



59.500 

RUDD FLT PV-RUDD LINE OUT 
Orlglnal l y  t h e  2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
PV-RUDD STAB 1 1 1  01/03( T.0 3P FLT RUDD5001fOX FLT DMPI~GIFLSH t b P S  
NAV - MK P/MK P YAY 8 PV - DV/NG I 'IC CLR FL T w/PV. RUDD I 8C RE I &I 20 1 0 m d yd 1 WSC I: bp t 

I I I I I I I i i 
0.01 667 Tifie, sec. 5.00000 

1 1 D 60.500 59.500 0 t b u s  ir001 500.0 FOUACORh 
59.500 --- + tbus  fro03 500.0 NAVAJO 1 1 D 60.500 
59.500 - - - - - - - - -  * tbul lr231 230.0 HESTHIhG 1 1 D 60.500 
59.500 ------_I-- 3k tbu5 26003 500.0 bDELA(T0 1 1 D 60.500 
59.500 --- X tbur 260r8 500.0 MCCULLGH 1 1 D 60.500 

Updated the 5ystem rep.  to 2010. 
Updated t h e  l o a d s  to 20iO l e v e l .  



1. Iw 

1.m 

0.w 

0.m 

0. ma 

0.600 

0.500 

0.300 

0.200 

ARIZOtqA-vol tag- I Mon Jan 27 1 1  : 33: 30 2003 
Transmlsslon 
P 1 ann i ng 

10 year stablllty\2010\dlit1~5.chf 

!I 
!I 

I I 1 I I I I I I 
0.01 667 T'lme, sec. 5.0000( 
0.2000 0 vbu5 15207 230.0 KYRENE 1 1  1.2oc 
0.2000 --- + vbul 1r203 230.0 CASGRAPS 1 1  1,20c 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PlplCAPS 1 1  1.2oc 
0.2000 --------- * vbul ir231 230.0 WESTHING 1 1  1.2M 

SAGUARO FLT SAG-SK LINE OUT 
Orlglnal Iy t h e  2007 HSfA APPROVED BASE CASE 
NOVEMBER 13. 2002 
SAG-SK STAB 111  01/031 T D O  3P FLT SAG5001 
W CLR FLT H/SAG-SK1201Om dydlHSCC. bpt 

Updated t h e  syst~n rep.  to 2010. 
Updated t h e  loads to 2010 l e v e l .  



1.m 

1.1m 

1.m 

0. wo 

0. ma 

0.700 

0. bw 

0.500 

0.300 

0.m 

Transmtsslon EHV-voltages 10 year ~ f a b t 1 l t y \ 2 0 ~ O \ d l s t ~ ! 5 . c h ~  
P 1 ann¶ ng Mon Jan 27 i 1: 33:31 2003 

I 
I 

I I I I I I I I 
I 

I I I I I I I I I 
0.01 667 Time, sec. 5.0000~ 
0.2000 0 vbur 1r001 500.0 FOURtOm 1 1  1 . N C  
0.2000 --- + vbus lr003 500.0 b+WAJO 1 f  1.20c 
0.2000 - - - - - - - - -  * vbur 26003 500.0 ADELANTO 1 1  1.mc 
0.2000 --------- * vbur 260r8 500.0 MfCULLGH 1 1  1.2OC 

SAGUARO FLT SAG-SK LINE OUT 
Orlglnsl ly f he 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
SAG-SK STAB r i l  01/031 T‘O 3P FLT SAG5001 
YC CLR FLT W/SAG*SK12010. dydlWSCC. bpt 

Updated :he iyrtem rep. t o  2010. 
Updated :he load5 :o 20iO level. 

c -/3 7 



1w.c 

128. c 

96. tx 

w. 00 

a. w 

0. oo(1 

-32. oa 

.w. 00 

-128.0 

-160.0 

r o t  orang 1 ni 
Mon Jan 27 11:33:31 2003 

10 year stsblll~y\2010\dlst~~5.ch~ Transmlsslon 
P 1 ann1 ng APS 

I I I I I I I I I 

I I I I I I I I I 
0.01667 Time, sec. 5.00001 

SAGUARO FLT SAG-SK LINE OUT 
O r l g l n a l l y  the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
SAG-SK STAB 8 1 1  01/031 T.0 3P FLT SAG5001 
'IC CLR FLT H/SAG-SK120!0.dydlWSCC. bpt 

Updated the  syrtem rep. t o  2010. 
Updated the  loads to  2010 level. 



rotorangles2 10 year 5tablllty\2010\dlst115.chr Transmlsslon 
P I  ann1 ng Mon Jan 27 11:33:31 2003 

t6o.w 
I I I I I I I I I 

0. m 

-32. oo( 

-w. oa 

SAGUARO FLT SAG-SK LINE OUT 
O r l g l n a l  Iy t h e  2007 HSiA APPROVED BASE CASE 

SAG-SK STAB 1 1 1  01/03! T.0 3P FLT SAG5001 
qC CLR FLT W/SAG-SK12010. dydlWSCC. bpt 

NOVEMBER 13, 2002 

Updated t h e  5y5tan rep .  to 2010. 
Updated t h e  l o a d s  to 2010 l e v e l .  

e -13 f 



60.5a 

w. ra 

bo. M 

60.N 

60. ra  

bo. W 

59. m 

59.80 

59.60 

59.50 

trequencl cs 10 year stablIlfy\20~0\dl5fl~5.~hf 
rips P I  ann1 ng I Mon Jan 27 11:33:32 2003 
Transmtsslon 

I 1 I I I I I I I 
0.01 667 Time, 5ec. 5.0000 
59.500 0 tbu5 I’IOO1 500.0 FOURtOm 1 1  60.51 
591 500 --- + tbus (YO03 560.0 NAVAJO 1 1  60.51 
59.500 - - - - - - - - -  * tbul iq231 230.0 WESTWl& 1 1  60.51 
59.500 --------- * tbus 26003 500.0 ADELANTO 1 1  60.51 
59.500 --- X tbui 260q8 500.0 MCCULLGH 1 1  60. 51 

SAGUARO FLT SAG-SK LINE OUT 
Orlgl nal I y  t h e  2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
SAG-SK STAB 111  011031 T‘O 3P FLT SAG5001 
YC CLR FLT W/SAf-SK12010. dyd1WSCC. bpf 

Updated the system rep. to 2010. 
Updsted the load5 t o  2010 level. 



10 year s t a b l l l t y \ 2 0 1 0 \ d l s t 1  1 7 . c h t  Transmlsslon 
Mon Jan 27 1 1 :3r:2r 2003 APS P 1 ann1 ng 

I I I I I I I I I 

0.2OOo I I I I I I I I I 

0.2000 0 v b u i  15207 230.0 KYRENE 1 1  1 .20c 
0.2000 --- + vbul 14203 230.0 CASGRLIPS 1 1  1.mc 
0.2000 - - - - - - - - -  * vbul fq221 230.0 PMPKAPS 1 1  1 .20c 
0.2000 --------- * vbul lr231 230.0 WESTnllyG t 1  1 . 2 0 c  

0.01667 Time, 5ec. 51 oooo( 

SILVERK ING FLT 
Orlglnally t h e  2007 HSIA APPROVED BASE CASE 

CH-SK STAB 1 1 1  01/031 T.0 3P FLT SKX5001 
qC CLR FLT w/CH-SK12010a dyd1WSCC. bpt 

CH-SK LINE OUT 

NOVEMBER 13, 2002 

Updated t h e  5y5tem rep.  to 2010. 
Updated t h e  l o a d s  to  2010 l e v e l .  



EHv-vol t a g s  I Mon Jan 27 11: 3r:25 2003 
Transmlsslon 
Plannlng 

10 year stab1 I l ty \2010\dlst  117. ch t  I 4.m 

0 
t.tm 

4.m 

0.900 

0.800 

0.700 

0. M)o 

0.5001 

6. 
0.300 

0.100 

I I I I I I I I I 
I I 

I I I I I I I I I 
0.01 667 Time, sec. 5.00001 
0.2000 0 vbui 1'tOOf 500.0 FOURCORN 1 1  1.20c 
0.2000 --- + vbus lr003 500.0 NAVAJO i l  1 rn 20C 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1  1.20c 
0.2000 --------- * vbus 26W8 500.0 &CULGH i t  1 I 20c 

SlLVERK I @  FLT CH-SK LINE WT 
O r l g l n a l l y  the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
CH-SK STAB 111 01/03! T'O 3P FLT SKX5001 
rC CLR FLT W/CH-SK12010. dyd1WSCC. bpt 

Updated the iystern rep. t o  2010. 
Updated the loads t o  2010 level. 



rot orang 1-1 
Mon Jan 27 1 1  :3r:25 2003 

10 year 5tablllty\2010\dlst117.chr Transmission 
APS Planning 

I I I I i I I I I 
D. 01 667 Time, sec. 5.0000 

SILVERK lNG FLT 
Orlglnally the  2007 H S ~ A  APPROVED BASE EASE 
NOVEMBER 43, 2002 
CH-SK STAB 8 1 1  01/031 1.0 3P FLT SKX5001 
rE CLR FLT w/CH-SK120101 dydlWSCC. bpt 

EH-SK LINE OUT 

Updated the  55rrtm rep. to 2010. 
Updated t h e  load5 to 2010 level. 



rot orang I e 2  
Mon Jan 27 1 1 : 3r:25 2003 

10 year stab1 I1ty\2010\dlstl17. chf Transm 1 ss 1 on 
&=s P I  ann I ng 

I I I I I I I I I a 

*tw.00 I I 1 I I I I I I 
0.01 667 Time, 5ec. 5.00000 

i 

1 1  
1 1  
1 1  
1 1  

160.00 
f 60. 00 
l60.00 
160.00 

SILVERK ING FLT 
Orlglnally the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
CH-SK STAB 01/03( T m O  3P FLT SKX5001 
qC CLR FLT W/CH-SK120~0. dydlWSCC. bpt 

CH-SK LINE OUT 

Updated the 5y5tm rep. to 2010. 
Updated the loads to 2010 level. 



t r e q ~ e n c l ~  10 year ~tablllfy\20~0\dl+tl17.cht 
Mon Jan 27 1 1  :3r:26 2003 

Transmlsslon 
rips P 1 ann! ng 

60,500 
I I I I I I I I I 

i 

59. I I I I I i I I I 
0.01 667 Time, sec. 5.00000 
59.500 0 tbus  500.0 FOURCORN 1 1  60.500 
59.500 --- + tbus  19003 500.0 NAVAJO 1 1  60.500 
59.500 - - - - - - - - -  * tbul 19231 230.0 WESTWING 1 1  60.500 
59.500 - - - - - - _ . - m  =#2 tbur 26003 500.0 ADELANTO 1 1  60.500 
59.500 --- X tbus 260r8 500.0 MCCULLGH t 1  60.500 

SILVERK INE FLT 
Orlglnally the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
EH-SK STAB 1 1 1  01/03! T'O 3P FLT SKX5001 
K CLR FLT W/CH-SK12010. dyd(WSCC. bpt 

CH-SK LINE WT 

Updated the 5y5fem rep. to.2OiO. 
Updated the load5 to 2010 level. 



Transmisslon 8 m=JS P1 ann1 ng 
t.m 

AR IZOtqA-vo I t ages 
Mon Jan 27 11:3q:q8 2003 

10 year stablllty\20~0\dlst~~8.cht 

0.2000 0 vbus 15207 230.0 KYRENE 1 1  1.2000 
0.2000 --- + vbu I lq203 230.0 CASGRAPS 1 1  1,2000 
om 2000 - - - - - - - - -  * vbul 1r221 230.0 PNPKAPS 1 1  1 ,2000 

1,2000 0.2000 --------- % vbul ir231 230.0 HESTHING 1 1  

0. m 

SILWRK ING FLT 
Orlglnally the 2007 HS1A APPROVED BASE tASE 
NOVEMBER 13, 2002 
SAG-SK STAB 8 1 1  01/03( 1'0 3P FLT SKX5001 
qC CLR FLT n/SAG-SK12010.dydlWSCt. bpt 

SAG-SK LINE OUT 

I I i I I I I I I 
0.01 667 Time, sec. 5.00000 . 

Updated the systm rep. to 2010. 
Updated the loads to 2010 level. 



10 year itablllty\2010\dlst1~8.~h~ Transmlsslon 

A- --- +---- 

- 

- 

- 

- 

- 

- 

- 

- 

~ ~~ ~ 

vbus i r O O i  500.0 FOURCORN 1 1  1.2000 
vbus  1r003 500.0 NAVAJO 1 1  1.1000 
vbus 26003 500.0 ADELANTO 1 1  1,2000 
vbus 26098 500.0 MCClllLGH 1 1  1,2000 

SILVERK lNG FLT 
Orlglnal ly the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
SAG-SK STAB 1 1 1  011031 T.0 3P FLT SKX5001 
rC CLR FLT W/SAG-SK12010m drjdlWSCC. bpt 

SAG-SK LINE OUT 

Updated the system rep. to 2010. 
updated the loads to 2010 level. 



f60. c 

Transm:ss:on 8 aps PI ann1 ng 

126.c 

96. oc 

6%W 

32. W 

0. ooa 

-32.00 

.W.OO 

rot orang 1 esl 
Mon Jan 27 ! f :3r:r8 2003 

10 year s t a b l l l t y \ 2 0 ~ 0 \ d l i t ~  18.cht 

I I I I I I I I I 
0.01667 Time, sec. 5.00001 

-128.0 

-160.0 

SILVERK ING FLT 
Orlgl na I l y  t h e  2007 HS1A APPROVED BASE CASE 
NOVEMBER 13. 2002 
SAG-SK STAB 0 1 1  01/03! T.0 3P FLT SKX5001 

SAG-SK LINE OUT 

qC CLR FLT W/SAL*SK12010. dydIWSCC. bpt 

Updated the systcin rep. to 2010. 
updated the loads t o  2010 level. 



1w.a 

ta. a 

96. oo( 

k. oo( 

0. ooo( 

.k. OU 

TransmissSon rotorangles2 10 year itablllty\20~0\dlstll8.cht 
Mon Jan 27 li:3q:q9 2003 APS P 1 ann 1 ng 

I I I I I I I I I 

I I I I I I I I I 
0.01 667 Time, sec. 5.00000 
- 160.0 0 an9 15981 26.0 &WJO 1 1 1  f 60.00 
-160.0 - - - + an9 lr9r 1 15.5  SAGUARO^ 1 1  160.00 
-160.0 - - - - - - - - - * an9 1r951 13.8 HPHX C C i  1 1  160.00 
-160.0 __________ * an9 iq987 18.0 DBG-CT1 1 1  160.00 

SILVERK 14G FLT 
Orlglnally the 2007 HS1A APPROVED BASE CASE 
MEMBER 13, 2002 
SAG-SK STAB 0 1 1  01/03! T.0 3P FLT SKX5001 
'IC ELR FLT W/SAG-SK!2O1Om dyd!WSCC. bpt 

SAG-SK L I N E  OUT 

Updated the iystem rep. to 2010. 
Updated the loads to  2010 level. 



60,500 

0 
60.WO 

60.300- 

60.100 

60, fW 

59. w( 

Transmission trequenc 1 es 10 year stab1 I 1  ty\20~0\dlst 1 181 cht 
&=!i P1 anni ng Mon Jan 27 1 1 : 3r: 50 2003 

I I I I i i i i i 

- 

- 

- 

59.w 

59.w 

59.w I I I I 1 1 1 1 1 
0.01 667 Time, sec. 5.00000 
59.500 0 tbur ir00f 500.0 FOURCORN 1 1  60.500 
59.500 --- + tbur fro03 500.0 NAVAJO 1 1  60.500 
59.500 - - - - - - - - -  * tbul ir231 230.0 HESTHlb@ 1 1  60,500 
59.500 ------_.-- tbur 26003 500.0 ADELANTO 1 1  60.500 
59.500 --- X tbur 260r8 500.0 MtCuLLGH 1 1  60.500 

SILVERKING FLT SAG-SK LINE OUT 
Or 1 gl na I I y t he 2007 HS 1 A APPROVED BASE CASE 
NOVEMBER 13, 2002 
SAG-SK STAB t i l  01/03( 1.0 3P FLT SKX5OOl 
'IC CLR FLT H/SAG-SKI20!0. dydIWSCCe bpt 

Updated the 5rrtem rep. to 2010. 
Updated the loads to  2010 level. 

c -/ 5-0 



Transmlsslon ARIZOkqA,vol t a g 6  10 year stab1 Ilty\20~0\dlst98.chf 
Plannlng Mon Jan 27 11:31:55 2003 

I I I I I I I I I 
0.01 667 Time, sec. 51 0000~ 
0.2000 0 vbur 15207 230.0 KYREhE 1 1  1.2oc 
0.2000 --- + vbu I lr203 230.0 CASGRAPS 1 1  1 .2oc 
0.2000 - - - - - - - - -  X vbul 1q22f 230.0 WPKAPS 1 1  1.2OC 
0.2000 - - - - - - - - -  3k vbul iq231 230.0 nESTWllqli 1 1  1 . 2 0 C  

TM FLT ~ ~ A v - T M  L I N  OUT 
Orlglnal ly the 2007 H S ~ A  APPROVED BASE CASE 
MVEMBER 13. 2002 
kqAV-TM STAB1 1/03: T.0 3P FLT TM500: 6% FLT D ~ I & I F L S H  CAPS 
NAv - MC C /MKP, MKP - ELD: rC CLR FLT w/kqAV - TMI 8C RE 141201 0. dyd I WSC C. bat 

Updated the system rep. to  2010. 
Updated the loads to  2010 level. 



Transmlssfon 10 year stab1 l l ty\20~0\dl i t98.cht  

-- +--- 

0 . m  I 

0.5000. 

(bm. 
0. moo. 

, .  

I I I I I I I I I 
0.01 667 Time, sec. 5.00000 

0.2000 --- + vbui fr003 500.0 NAVAJO 1 1 E  1,2000 
0.2000 0 vbui {Woof 500.0 FOURCORN 1 E 1.2000 

0.2000 - - - - - - - - -  * vbui 26003 500.0 ADELANTO 1 1 E 1.2000 
0.2000 --------- * V ~ U S  260'I8 500.0 bkCULLGH 1 1 E f.2000 

TM F L T  NAV-TM LINE OUT 
Orlglnal1y the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
NAV-TM STAB! 
NAV - MC I: /MKP, MK P - E L  D 1 'tC CLR FL T W/hAV - TM! 8C RE I N!20 1 0 dyd WSC C . ba t 1/03! T'O 3P F L T  TM5008 6% F L T  DMPINGIFLSH CAPS 

Updated the system rep. to  2010. 
Updated the loads to 2010 level. 

-13-2 



r o t  orang 1-1 
Mon Jan 27 1 1 : 31 :56 2003 

( 0  year stab1 I l ty \20fO\d l i t98.  chf Transmlssion 
APS P 1 ann1 ng 

I I I I I I I I I 

- 

- 

- 

I I I I I I I I I 
0.  Of 667 Time, sec. 5.0000( 

-128.0 

-160.0 

TM FLT ~ + v - T M  L l M  OUT 
O r l g l n s l l y  the 2007 HSiA APPROVED BASE CASE 
NOVEMBER ( 3 ,  2002 
NAV-TM STAB! 1/03! T'O 3P FLT TbkiOOl 6% FLT DMPINGIFLSH CAPS 
NAV-MCC/MKP, MKP- ELDI qC CLR FLT W/t$W* TM! 8C RE 1&12010. dydl WSCC. bs t 

Updated the 51jrtm rep. t o  2010. 
Updated the  load5 t o  2010 level. 



Transmission rot orang1 e 2  10 year stab1 llty\20~0\dlst98.ch~ 
Mon Jan 27 1 1 : 31 :56 2003 bps Plannl ng 

0 
I I I I I I I I I 

0 -  - 

0 ,  - 

TM F L T  ~ + ~ v - T M  LlhE OUT 
Orlslnally the 2007 HSfA APPROVED BASE CASE 
40VEMBER 13, 2002 
NAV-TM STAB! !/031 T 9 0  3P FLT TM5001 6% F L T  DMPINGIFLSH CAPS 
hAV - MtL/MK P, MK P -EL DI Lf t t L R  FL T W/hAV- TMI 8C RE I N120 f 0. d yd I WSLt . bat 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



trequenc I H 
Mon Jan 27 11:31:56 2003 

10 year stab1 llty\2010\dlst98.cht Transmlsslon 
aps Plannl ng 

60.500. 
I I I I I I I I I 

59.800 

a- 
59.600 

- 

- 

59, ,500. 

h 

I I I I I I I I I 
0.01 667 Time, rec. 5.00001 

1 4 E 60.5( 59.500 0 tbur 1rOOf 500.0 FOURCORh 
59.500 --- + tbur fro03 500.0 NAVAJO 1 1 E 60.5( 
59.500 - - - - - - - - -  * tbul lr231 230.0 WESTWIhG 1 1 E 60.5( 
59.500 - - - - - - - - -  * tbur 26003 500.0 ADELbhTO 1 1 E 60.5( 
59.500 --- X tbur 260r8 500.0 &CULLGH f 1 E 60.5( 

TM F L T  NAv-TM LlhE OUT 
Orlglnal l y  the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 

h A v  -MCC/MKP, MKP - ELDi  LtC CLR FL T w/&AV - TMI 8C RE 141201 0. dyd I WSC C. bat 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 

~ A V - T M  STAB! i/031 T'O 3P F L T  TM5001 6% F L T  DMPINGIFLSH CAPS 



bRIZONA-vol t a g s  
Mon Jan 27 1 1  : 31 :27 2003 

10 year stab1 l l ty \2010\dlst97. chC Transmlsslon 
APS P1 ann1 ng 

t.m. 
I I I I I I I I I 

0 . m  

, -  

I I I I I I I I I 

0.2000 0 vbus i5207 230.0 KYRENE f 1 .  1 ,2000 
0.2000 --- + vbu I lr203 230.0 CASGRAPS 1 1 .  1,2000 
0.2000 - - - - - - - - -  * vbul i r22i  230.0 PNPKAPS 1 1 .  1.2000 
0,2000 --------- * vbul lr231 230.0 WESTWING 1 1 .  1.2000 

0.01 667 Time, sec. 51 00000 

om- t 

2010 Base Case Cor ACC i O - Y R  S t a b l l l t y  Runs 
Orlgl na I I y the 2007 HS1 A APPROVED BASE CASE 
NOVEMBER 13, 2002 
WWG-TM STAB$ l/031 T'O 3P FLT TM5OOgFLSH CAPS MKP-YAWYAV-WWG, 
hAV-MKP/WWGIrC CLR FLT W/WWG-TMI~C REIh12010. dyd WSCC. bat 

Updated the system rep. t o  2010. 
updated the loads t o  2010 level. 



f.m 

Transmisston 
P 1 ann i ng 

0.300 

0.200 

EHV-vOltLbgCS 10 year stab1 llty\2010\dlst97.cht 
Mon Jan 27 11:31:27 2003 

I I I I I I I I I 
I I 

- 

I I I I I I I I I 
0. Of  667 Time, sec. 5.0000( 
01 2000 0 vbus 1rM)15001 o FOURCORN 1 1 .  1.2oc 
0.2000 --- + vbus lr003 500.0 NAVAJO 1 1 .  1.2oc 
o m  2000 - - - - - - - - -  * vbus 26003 500.0 ADELAhTO i 1 .  1.2oc 
0.2000 --------- st: vbus 260r8 500.0 MCCULLGH 1 1 .  i.2oc 

2010 B a s e  Case tor ACC i O - Y R  Stablllty R U M  
Orlglnal Iy the 2007 HS1A APPROVED BASE CASE 

~ ~ V - I & P / W W G I ~ C  CLR FLT W/WC(G-TMi8C REI412010. dyd WSCC. bat 

NOVEMBER 13, 2002 
WWG-TM STAB! 1/03! T.0 3P FLT TM5001FLSH CAPS MKP-YAV/YAV-WWG, 

Updated the 5y5tem rep. to 2010. 
updated the load5 to 2010 level. 



rot orang 1-1 
Mon Jan 27 1 1 :31:27 2003 

10 year stab1 I I ty\201O\dlst97. cht  Transmtsston 
rips P 1 ann I ng 

460. W 
I I I I I I I I 1 

2010 Base Case Cor ACC 10-YR S t a b l l l t y  R u m  
Or 1 gl  na I I y t he 2007 HS 1 A APPROVED BASE CASE 

NAV-MKP/WwGIYC CLR CLT W/WWG-TMIE)C REIh12010. dyd WSCC. bat 

NOVEMBER 13, 2002 
WWG-TM STAB! 1/03! 1.0 3P FLT TM5OO!FLSH CAPS MKP-YAV/YAV-WWG, 

Updated t h e  sy5tem rep. to 2010. 
Updated t h e  loads t o  2010 level. 



-=.a 

-6% 0 

! 

2010 Base Case tor ACC {O-YR Stab1 1 Icy Runs 
Orlglnally the 2007 HS1A APPROVED BASE fASE 
NOVEMBER 13. 2002 . -- 
MG-TM STAB1 1/03( T.0 3P FLT TM5001FLSH CAPS MKP-YAVIYAV-WWG, 
hAV.MKP/WWGIW CLR FLT W/WWG-TMI~C REIh12010m dyd WSCCm bat 

updated the sstm rep. to 2010. 
updated the loads to 2010 level. 



60.50 

Transmlsslon 
rips P1 ann1 ng 

60.30 

trequenc l e s  
Mon Jan 27 11:31:28 2003 

60.20 

60. io 

60.00 

59.90 

59.80 

59.60 

59.50 

10 year stablllty\2010\dlst97.cht 

I I I I I I I I I 

59.500 0 Cbui 1rOOi  500.0 FOURCORN 1 1 .  60m5C 
59,500 --- + tbu5 fr003 500.0 ~+WIJO i 1 .  60.5C 
59.500 - - - - - - - - -  * tbul 14231 230.0 KSTnlNG 1 1 .  60m5C 
59.500 --------- 3k tbu5 26003 500.0 ADELANTO 1 1 .  60m5C 
59.500 --- X (bur 260r8 500.0 MCCULLGH 1 1 .  60m5C 

0.01 667 Time, rec. 5.00001 

2010 Base Case tor ACE 10-YR Stabll l ty Runs 
Orlglnal I y  the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 

NAV-MKPIWWGIW CLR FLT H / w w G - T M I ~ C  REIN12010. dyd WSCC. bat 
~ G - T M  STAB1 1/03( T.0 3P FLT TM5001FLSH CAPS MKP-YAV/YAV-WWG, 

Updated the syrtm rep. to 2010. 
Updated the load5 to 2010 level. 



1. la 

1.m 

0.w 

0. ma 

0. m 

0.600 

0.500 

0.300 

0.1001 

ARIZOh#Lvol tag- 

Mon Jan 27 11:29:27 2003 
10 year stab1 llty\2010\dlst92.cht Transmlsslon 

Plannl ng 

I I I I I I 
I I 

I I I 

i I  
; I  I 

I 1: I I I I I I I 
0.01 667 Time, sec, 5. oooot 
0.2000 0 v b u r  15207 230.0 KYREhE 1 1  1.MC 
0.2000 --- + vbul 1r203 230.0 CASERAPS 1 1  1.MC 
0.2000 - - - - - - - - -  * vbu I 1 q221 230.0 WPKAPS 1 1  1.MC 
0.2000 - - - - - - - 3k vbul  19231 230.0 HESTWIhG 1 1  1.2OC 

2010 Base Case tor ACC f O - Y R  Stablllty R u n s  
Orlglnally the 2007 HS1A APPROVED BASE CASE 
~OVEMBER (3, 2002 
WWG-YAV STAB1 1/031 1-0 3P FLT ~ G 5 O O l F L S H  CAPS MKP-YAV/YAV-WWG, 
hAV-MKP/WWGlqC CLR FLT W/WWG-PALIE R E I 4 1 2 0 1 0 .  dyd WSCC. bat 

Updated the srrten rep. to 2 0 f O .  
Updated the loads to 2010 level. 



1. tw 

4.m 

0. wo 

0. ma 

0.m 

0.600 

0.500 

nps 
Transmlsslon 
P I  ann 1 ng 

0.300 

0. loa 

EHV-voltages 10 year 5tabl llty\20fO\dlrt92.~hf 
Mon Jan 27 1 1  :29:27 2003 

I I I I I I I I I 
0, Of 667 Time, 5ec. 5.00001 
0.2000 0 vbur ir001 500.0 FOURCORN 1 1 0  1.mc 

+ vbur 1r003 500.0 NAVAJO 1 1 0 1.20( 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO 1 1 0 1.20( 

vbur 26048 500.0 MCCULLGH 1 i o  1.20( 

0.2000 --- 
0.2000 - - - - - - - - -  * 

20fO Base Case Cor ACC ( O - Y R  Stablllty Rum 
Orlglnal Iy the 2007 HSfA APPROVED BASE CASE 
NOVEMBER 13. 2002 
H G - Y A V  STAB1 f/03( 1.0 3P FLT HG500IFLSH CAPS MKP-YAWYAV-WWG, 
NAV-MKP/WWGIqC CLR FLT W/WWG-PAL18C RElN12010. dyd WSCC. bat 

Updated the rystem rep. to 2010. 
Updated the load5 to 2010 level. 



- 
rot orang 1 e1 
Mon Jan 27 1 1  :29:27 2003 

10 year stab1 I lty\2010\dlsf92. cht Transmlssion 
rips P 1 ann1 ng 

tw.00 
I I I I I I I I I 

I .  

I I I I I I I I i 
0.01 667 Time, 5ec. 5.00000 

2010 B a s e  Care Cor ACE i O - Y R  Stablllty R u m  
Orlglnal ly the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
WWG-YAV STAB1 1/03( T.0 3P F L T  W G 5 O O l F L S H  CAPS MKP-YAV/YAV-WWG, 
NAV-MKFVWWGlqC CLR F L T  W/WWG-PALI~C R E I N 1 2 0 1 0 .  dyd WSCC. bat 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



fw.0 

Transmission rot  orang I es2 10 year 5tablllty\20~0\dlst92.cht $g$ APS P 1  ann1 ng Mon Jan 27 11:29:28 2003 
I I I I I I I I I 

D, - 

D, - 

D, - 

96. oa 

m.oa 

0. m 

-32.m 

-m.a 

-16o.a 

2010 Base Case tor ACC 10-YR Stab1 I 1  t y  Runs 
O r l g l n a l l y  t h e  2007 HSfA APPROVED BASE CASE 
NOVEMBER 13, 2002 
WWG-YAV STAB! 4/03! T.0 3P FLT MG5001FLSH CAPS MKP-YAWYAV-WWG, 
NAV-MKP/WHGI'K CLR FLT H/HHL*PALl8C REIh12010.dyd HSCC. bat 

Updated t h e  system rep. t o  2010. 
updated the loads t o  2010 level. 

C-/& Y 



trquenc 1 e5 
Mon Jan 27 1 1  :29:28 2003 

10 year itabl I lty\2010\dlst92. cht Transmlsslon 
rips Plannlng 

60.500 
I I I 1 I I I I 1 

59.500 

59.800 - 

e- 
59.m - 

I I I I I I I I I 
0.01 667 Time, sec. 5.00000 
59.500 0 lbu5 fr00f 500.0 FOURCOW 1 1 0 60.500 

1 1 0 60.500 59.500 --- + lbui fro03 500.0 k$WJO 
59.500 - - - - - - - - -  * lbul fr231 230.0 #ST~Ib& 1 1 0 60.500 

z# lbus 26003 500.0 ADELAQTO 1 1 0 60.500 59.500 --------- 
59.500 --- X l b u s  260r8 500.0 kClaLGH 1 1 0 60.500 

2010 Base Care tor ACC 10-YR Stab! I 1  ty Runs  
Orlglnally the 2007 HS1A APPROVED BASE CASE 
WVEMBER 13, 2002 
WG-YAV STAB! 1/03r 1.0 3P FLT wG500!FLSH CAPS MKP-YAV/YAV-HWG,  
NAV-MKP/WWGI~C CLR FLT W/WWG-PAL!8C REIb12010. dyd WStC. bat 

Updated the 5yrtm rep. to 2010. 
updated the loads to 2010 level. 



f.m 

e 
1. tu 

f.M 

0. ?u 

0.8oc 

0.m 

0.w 

0.500 

a w  
0. #XI 

0. m 

ARIZONA-vol tag- 
Mon Jan 27 11:29:07 2003 

10 year stab1 llty\2010\dlst9f.cht Transmlsslon 
Aps P 1 ann1 ng 

I I I I I I I I I 

B 

:- I 
I: 

I 
I I I I I I I I I 

0.01 667 Time, sec. 5.0000 
0.2000 0 vbus 15207 230.0 KYRENE 1 1 D 1.20( 
0.2000 --- + vbul ir203 230.0 CASGRAPS i 1 D 1.20( 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PNPKAPS 1 D 1.20( 
0.2000 - - - - - - - - - * vbul 1r23f 230.0 WESTWING 1 1 D i.20( 

2010 Base Case Cor ACC fO-YR Stablllty Runs 
Orlglnally the 2007 HS1A APPROVED BASE CASE 

NAv-biKP/WWG!LfC CLR FLT W/WWG-TMiSC RE1&!2010. dyd WSCC. bat 

NOVEMBER 13, 2002 
WWG-TM STAB! 1/03! 1.0 3P FLT WWGSOOIFLSH CAPS MKP-YAV/YAV-WWG, 

Updated the srrtern rep. to 2010. 
Updated the loads to 20fO level. 



1.20 

1. lo 

1.00 

0.90 

0.m 

0. m 

0.- 

0.m 

0. #K 

0. m 

Transrn i s s lon  EHV-voltages i o  year stab1 llty\2010\dlst9i.chC 
P1 a n n i  ng Mon Jan 27 1 1  :29:08 2003 

N u 

I I I I I I I I I 
0.01667 Time, sec. 5.0000( 
0.2000 0 vbui I rOO!  500.0 FOURCORN 1 1 .  (.ma 
0.2000 --- + VbUS 49003 500.0 NAVAJO i 1 .  1.ma 
0.2000 - - - - - - - - -  * vbus 26003 500.0 ADELANTO i 1 .  i.20a 
0.2000 --------- * vbus 26W8 500.0 MCULLGH i t .  1.200 

2010 Base Case tor ACC 1 0 - Y R  Stab1 I 1  ty R u m  
Orlglnal Iy the 2007  sib APPROVED BASE CASE 
~OVEMBER 13, 2002 

hAV-MKP/WWGirC CLR F L T  W/WWG-TMi8C R E I h 1 2 0 1 0 .  dyd WSCC. bat 

Updated the 5 y i t m  rep. to 2010. 
Updated the loads to 20iO level. 

WWG-TM STAB1 1/031 T'O 3P F L T  WWG5OOlFLSH CAPS MKP-YAVIYAV-WWG, 



160.0 

t a m  

9s. a 

et. a 

a. a 

0. ow 

* P . W  

.R.W 

rot orang 1-1 
Mon Jan 27 11:29:08 2003 

10 year stab1 I 1  ty\2010\dlst91. cht Transmlsslon 
aps P1 ann1 ng 

I 1 I I 1 I I I I 

I I I I I I I I I 
0.01667 Time, iec .  5.00000 

2010 Base Care tor ACE 1 0 - Y R  Stab1 llty R u m  
Orlglnally the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13. 2002 
H G - T M  STAB1 1/03( T'O 3P F L T  WWG5001FLSH CAPS MKP-YAWYAV-WWG, 
NAV-kP/WWGirC CLR CLT W/WWG-TMt8C REIN12010. dyd WSCC. bat 

Updated the 5y5tm rep. to 2010. 
updated the loads to 2010 level. 



Transmlsslon 
APS P 1 ann l n s  

fw.00 

I 

rotorangles2 10 year stab1 llty\2010\dlrt9~.chf 
Mon Jan 27 11:29:08 2003 

2010 Base Case tor ACC 1O-YR Stab1 11 ty Runs 
Orlglnal ly the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 

NAv-MKPIWWGiLfC LLR FLT H/WWG-TM#E REIh12010. dyd WSCC. bat 
WG-TM STAB# f/03# 1.0 3P FLT WWG500#FLSH CAPS MKP-YAVIYAV-MG, 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



trquencles 10 year itabl llty\2010\dlst9~.cht 
Mon Jan 27 1 1 :29:09 2003 

Transmisston 
rips Planning 

60.500 
I I I I I I I I I 

59.500. I I I I I I I I I 

59.500 0 tbui 1rOOl 500.0 FOURCORN 1 1 8  60.500 
59.500 --- + tbus 1q003 500.0 NAVAJO 1 1 .  60.500 
59.500 - - - - - - - - * tbul 1r231 230.0 HESTHI& 1 1 .  60.500 
59.500 --------- %% tbui 26003 500.0 ADELANTO 1 1 .  60.500 
59.500 --- X tbui 260r8 500.0 MCClKLGH 1 1 .  60.500 

0.01 667 Time, sec. 5.00000 

2010 B a s e  C a s e  for ACC 1 0 - Y R  Stablllty R u n s  
Orlglnally the 2007 HSiA APPROVED BASE CASE 

NAV-MKP/HHGIK CLR F L T  H/wwG.TMIE)C RElN12010. dyd WSCC. bat 

Updated the 5y5tHh rep. to 2010. 
Updated the load5 to 2010 level. 

NOVEMBER 13, 2002 
WWG-TM STAB! 1/03! T.0 3P F L T  WWG500(FLSH CAPS MKP-YbV/YAV-WWG, 

c -/ 30 



ARIZONA-vol t a g s  
Mon Jan 27 11:29:r2 2003 

10 year stab1 I lty\2010\dlst93. cht Transmission 
pps P1 anni ng 

I I I I I I I I I 

0.1oOo. 

t I I 
I 

I I I I I I I I I 
0.01 667 Time, sec. 51 00000 
0.2000 0 vbui  15207 230.0 KYRENE 1 1 0 1.2000 
0.2000 --- + vbul fr203 230.0 CASGRAPS 1 1 0 1.2000 
0.2000 - - - - - - - - -  * vbul ir221 230.0 PNPKAPS 1 1 0 1.2000 
0.2000 --------- 3k vbul iq231 230.0 HESTHI& 1 1 0 1.2000 

2010 Base Case tor ACE 10-YR Stablllty Runs 
Orlglnal Iy the 2007 HSiA APPROVED BASE CASE 

tqAv-MKP/wHGlrC CLR FLT H/wHG-YAVI~C REINi2OiO. dyd HSCC. bat 

NOVEMBER 13. 2002 
HWG-YAV STAB1 1/03! 1.0 3P FLT WWG5OOlFLSH CAPS MKP-YAVIYAV-WWG, 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



Transmisslon 
FIps P I  ann1 ng 

f.2ooo 

EHV-voltages 
Mon Jan 27 1 1  :29:r2 2003 

10 year stab1 I lty\2010\dlst93. chf 

vbus lr001 500.0 FOURCORN 1 1 0 1.2000 
0.2000 --- + vbus ir003 500.0 NAVAJO 1 1 0 1.2000 
0.2000 - - - - - - - - - * vbus 26003 500.0 ADELAQTO 1 1 0 1.2000 
0.2000 --------- * vbus 260r8 500.0 MCCULLGH 1 1 0 1,2000 

0.2000 0 

0.1ooO. 

2010 B a s e  Case for ACC 1O-YR Stablllty Runs 
Orlglnal Iy the 2007 HS1A APPROVED BASE CASE 
NOVEMBER 13, 2002 
WWG-YAV STAB1 1/03! T'O 3P FLT wG5001FLSH LAPS MKP-YAVIYAV-WWG, 
NAV-MKP/WWGlrC CLR FLT W/WWG-YAVI~L RE14120101 dyd WSCC. bat 

Updated the system rep. to 2010. 
Updated the loads to 20fO level. 

I I I I I I I I I 
0.01 667 Time, 5ec. 51 00000 



1W.C 

t26.c 

%. oc 

6r.W 

32. w 

0. ma 

*32. oa 

*6r. 00 

rot orang 1 eri I Mon Jan 27 11:29:r3 2003 
Transmission 
P1 ann I ng 

10 year stab1 1 lty\2010\dlst93. cht 

2010 Bare Case tor ACC 1 0 - Y R  Stab1 1 1  ty R u m  
Orlglnal ly the 2007 HSiA APPROVED BASE CASE 
NOVEMBER 13, 2002 
W)@-YAV STAB! i/03( T'O 3P F L T  WWG5OOlFLSH CAPS MP-YAV/YAV-WWG, 
NAV-MKP/~(WG('K CLR F L T  W/WWG-YAV!SC R E l 4 1 2 0 1 0 .  dyd WSCC. bat 

Updated the sy5tem rep. to 3010. 
Updated the loads t o  2010 level. 



1w.u 

w.MK 

32. MK 

0. ooo( 

rotorangles2 
Mon Jan 27 1 1  :29:r3 2003 

Transmission 
P I  ann: ng 

10 year stab1 1 lty\2010\dlit93. cht 

I 
I 

I I I I I I 1 I 
I 

2010 B ~ S C  Case tor ACC 1 0 - Y R  Stablllty R U M  
Orlglnal Iy the 2007 HSfA APPROVED BASE CASE 
NOVEMBER 13, 2002 
WWG-YAV STAB( 
NAV-MKP/WHG(’IC CLR FLT WlWWG-YAV(8C R E I N ( 2 0 1 0 .  dyd WSCC. bat 

1 /03( 1.0 3P FLT wwG500( FLSH CAPS MKP- YAV/YAV-HHG, 

Updated the 5y5tern rep. to 2 0 1 0 .  
Updated the load5 to  2010 level. 



60.500 

a 
6o.rOO- 

60.300~ 

60.m 

Transmission t r q u e n c l c s  10 year stab1 l l ty \2010\dlst93.cht 
Mon Jan 27 11:29:r3 2003 OPS P I  ann1 ng 

I I I I I I I I I 

- 

- 

- I 

h 
- 

59. 

59.890 

a- 
59.600 

I I I I I I I I 1 
0.01 667 Time, 5ec. 5.00000 
59.500 0 tbus lr001 500.0 FOURCORN 1 1 0 60.500 
59.500 --- + tbus lr003 500.0 NAVAJO 1 1 0 60,500 
59.500 - - - - - - - - -  * tbul ir231 230.0 p(ESTHlb@ 1 1 0 60.500 

59.500 --- X tbur 260r8 500.0 MttULLGH 1 1 0 60.500 
598 500 --------- * tbus 26003 500.0 ADELANTO I 1 0 60.500 

- 

- 

2010 Bare Care tor ACC 10-YR S t a b l l l t y  Runs 
Or 191 na 1 I y t he 2007 HS1 A APPROVED BASE CASE 
~OVEMBER 13, 2002 
WWG-YAV STAB! 1/03! T'O 3P FLT WWG5OOIFLSH LAPS MKP-YAV/YAV-WWG, 
~AV-MKP/WWGIYC CLR FLT W/WWG-YAV!8C REI~12010. dyd HSCC. bat 

Updated the  5yrtem rep. t o  20i08 
Updated the  load5 t o  20iO level. 



A P S  
Transmlsslon 
P 1 ann! ng 

I I I I I I I I I 
0.01667 Time, sec. 5.0000 

ARIZOb$Lvol tag- 
Mon Jan 27 11: 30:r2 2003 

10 year stab1 llty\2010\dlst95.cht 

0.2000 0 vbus 15207 930.0 KYREhE 1 1  1 ,201 
0.2000 --- + vbu I ir203 230.0 CASGRAPS 1 1  1 ,201 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 P&PKAPS 1 i  1.201 
0.2000 --------- '# vbul lr231 230.0 HESTWING 1 1  1.201 

2010 B ~ S C  Case tor ACC 10-YR Stablllty RUM 
Orlglnal ly the 2007 HSlA APPROVED BASE tASE 
NOVEMBER 13. 2002 
YAV STAB1 1/031 T = O  3P FLT HWG5001FLSH CAPS 
NAV -MKP/HHGI rC CLR FLT WIYAV - MtiK 181: RE I h120 

MK P - YAV/YAV - WwG I 
0. dyd WSEC. bat 

Updated the system rep. to 2010. 
Updated the loads to 2010 level. 



i n f o (  

t.m 

0.m 

0. sot 

0. m 

0.6Oc 

0.w 

nps 
Transmlsslon 
P 1 ann1 ng 

0. ## 

0.100 

EHV-vOltagcs 
Mon Jan 27 1 : 30:r2 2003 

i0  year stab1 I l ty \2010\d l r t95 .  cht 

I I I I I I I I I 

0.2000 0 v b u i  fWOf 500.0 FOURCOAh 1 1 0 1.20( 
0.2000 --- vbus  ir003 500.0 N4v4JO 1 1 0  1.20( 
0.2000 - - - - - - - - -  X v b u i  26003 500.0 ADELANTO 1 i o  1.20( 
0.2000 --------- 3k vbur 260q8 500.0 MfCULLGH 1 1 0 1.mc 

0.01 667 Time, iec.  51 0000 

+ 

2010 Base Case Cor ACE f O - Y R  S t a b l l l t y  Rum 
Orlglnal  Iy the  2007 HSiA APPROVED BASE CASE 
NVEMBER 13, 2002 
YCIV STAB1 1/031 T.0 3P FLT WWG5001FLSH CAPS 
~ @ V - M K P / W W G ~ ~ C  CLR FLT H/YAV-M&KI~C REIN120 

MK P - Y AV/Y AV - WWG , 
0. dyd WSCC. bat 

Updated the 5ystem rep. to  2010. 
Updated the loads to  2010 level. 

c-137 



rotorangles1 
Mon Jan 27 1 1 : 30:r2 2003 

10 year stab1 I l ty\2010\dlst95. cht Transmission 
rips P 1 ann 1 ng 

160.00 
I I I I I I I I I 

mt60.00 

lm.a 

I I I I I I I I I 
5.00000 0.01667 Time, 5ec. 

96. oo[ 

6% oa 

32. oa 

0. ooo( 

-6% oa 

2010 Base f a r e  tor A f t  (0-YR S t a b l l l t y  Runs 
O r l g l n a l l y  the 2007 HSlA APPROVED BASE CASE 
NOVEMBER 13, 2002 
YAV STAB1 1/031 1.0 3P FLT WwG5001FLSH CAPS MKP-YAVIYAV-WWG, 
NAV-MKP/WWGIK CLR FLT w/YAv-MNK18f RElN12010. dyd WSfC. bat 

Updated the s y 5 t ~  rep. t o  2010. 
Updated the loads t o  2010 level. 



Transmlsslon 
a3ps P I  ann1 ns 

160.00 

rotorangles2 10 year stab! l!ty\2010\dlit95.cht 
Mon Jan 27 11: 30:r3 2003 

2010  are tare tor A c t  i o - Y R  Stab! I! ty  RUM 

NOVEMBER 13, 2002 
Orlglnal l y  the 2007 HSlA APPROVED BASE CASE 

YAV STAB1 4/03! 1’0 3P FLT WWG500tFLSH CAPS MKP-YAV/YAV-WWG, 
hAV-MKP/WwG!rC CLR FLT w/YAv-MNKi8t REI~12010. dyd WSCC. bat 

Updated the systern rep. t o  2010. 
Updated the loads t o  2010 level. 

.fW. 00 

c-/  74 

I I I I I I I I I 
0.01 667 Time, rec. 5.00000 

r 



trequenc I N 
Mon Jan 27 f1:30:r3 2003 

10 year stab1 I lty\2010\dlst95. cht  Transmlsslon 
pps Plannl ng 

I I I I 1 i i i i 

0.01 667 Time, sec. 5.00000 
59.500 0 tbui lr00i 500.0 FOURLOR4 1 1 0 60.500 
59.500 --- + (bus  ir003 500.0 hAVA30 1 0 60.500 
59.500 - - - - - - - - -  * Cbul fr231 230.0 WESTWING 1 1 0 60.500 
59.500 - - - - - - - - - * thus 26003 500.0 ADELAhTO 1 1 0 60.500 
59.500 --- X (bus  260q8 500.0 MCCULLGH 1 1 0 60.500 

2010 B a s e  Case Cor ACC 10-YR Stab! I 1  ty R u m  
Orlglnal ly the 2007 H S ~ A  APPROVED BASE CASE 
NOVEMBER 13, 2002 
YAY STAB1 11031 T.0 3P FLT WWG500IFLSH CAPS MKP-YAV/YAV-WHG, 
NAV-MKP/WWGl'IC CLR FLT W / Y A V - M ~ K I ~ C  R E I N I 2 0 1 0 .  dyd WSCCm bat 

Updated the i y s t n  rep. to 2010. 
Updated the loads to  2010 level. 



6 
i .1W 

t.ooc 

0. ## 

0.m 

0. -loa 

0.m 

0.500 

e m  

0. #)(I 

0.100 

Transmlsslon 
Planning 

ARIZO~A,vol tag- 
Mon Jan 27 1 1  : 31 :09 2003 

10 year stab1 llty\2010\dlst96.cht 

I I I I I I I I I 
0.01667 Time, sec. 5.0000 
0.2000 0 vbus 15207 230.0 KYRENE 1 1  1.20( 
0.2000 --- + vbul lr203 230.0 CASGRAPS 1 1  ' 1.20( 
0.2000 - - - - - - - - -  * vbul 1r221 230.0 PhpKAPS 1 1  1 I 20( 
0.2000 --------- 3k vbul Ir231 230.0 HESTWll$i 1 1  1.20( 

2010 Base Care Cor ACC I O - Y R  Stablllty R u n s  
Orlglnally the 2007 H S f A  APPROVED BASE CASE 
NOVEMBER 13, 2002 
YAV STAB! 1/03! T'O 3P F L T  WWE5001FLSH CAPS MKP-YAV/YAV-WWE, 
NAV-blKWWWGIYC t L R  F L T  W/YAV-WWI~C RE1~12010. dyd WSCC. bat 

Updated the system rep. t o  2010. 
Updated the loads t o  2010 level. 



1.2% 

1. 1# 

1.M 

0. ## 

0.m 

0. ma 

0.600 

0.m 

0.m 

0.100 

EHV-voltages I Mon Jan 27 i1:31:10 2003 
Transmlsslon 
Planning 

10 year stab1 l l ty\2010\dlst96.chC I 
I 1 I I I I I I I 

I I 

I I I I I I I I I 
0.01 667 Time, sec. 5.00001 
0.2000 0 vbus {roo1 500.0 FOURCORh 
0.2000 --- + vbus 1r003 500.0 b$WU0 
0. 2OOO - - - - - - - - -  * vbus 26003 500.0 ADELAhTO 
0.2000 - - - - - - - - -  * vbus 260r8 500.0 MCCULLGH 

1 1 .  1.20c 
1 1 .  1.2OC 
1 1 .  1.2OC 
1 1 .  1 I20C 

2010 Bare Case Cor ACE i O - Y R  Stab1 11 t y  R u m  
Or 1 gl na I I y the 2007 HS 1 A APPROVED BASE CASE 
NOVEMBER 13, 2002 
YAV STAB! 1/03! 1.0 3P FLT WWG5OO!FLSH CAPS MKP-YAV/YAV-WWG, 
NAV-MKP/WWGI~C CLR fLT w/YAv-WWISC RElN12010. dyd WSCC. bat 

Updated the 5y5tem rep. t o  2010. 
Updated t h e  loads to  2010 level. 



rot orang f -1 
Mon Jan 27 1 1  : 31 : 10 2003 

O P S  

Transmlsslon 
P 1 ann1 ng 

10 year stab1 Ilty\20~0\dl5t96.chf I 
I I I I I I I I I 

I I I I I I I I I 
0.01667 Time, sec. 51 0000 

2010 Base Case for ACE 10-YR Stab1 Ilty RUM 
Orlglnal ly the 2007 HSIA APPROVED BASE CASE 
NOVEMBER 13, 2002 
YAV STAB1 1/03! T'O 3P FLT WWG5001FLSH CAPS MKP-WWYAV-WWG, 
NAV-MKFVWWGIW CLR FLT W/YAV-Ww!SC REIh12010. dyd WSCC. bat 

Updated the system rep. to 2010. 
Updated the load5 to 2010 level. 



160.0 

Transmission 
APS P 1  ann1 ng 

128. 0 

96. W 

rotorangles2 
Mon Jan 27 1 1 :  31 : 10 2003 

10 year Itabl llty\2010\dlst96. cht 

6% W 

32.00 

0. ow 

-32.a 

-128.0 

*tw.o I I I I I I I I I 
0.01 667 Time, sec. 51 00001 

2010 Base Case tor KC 10-YR Stablllty Runs 
Or 1 gl na I I y the 2007 HSi A APPROVED BASE CASE 
NOVEMBER 13, 2002 
YAV STAB1 1/031 1'0 3P FLT WWG5001FLSH CAPS MKP-YAV/YAV-WWG, 
~$W~KP/WHGIK CLR FLT W/YAV-WWi8C REINt2010. dyd HSCC. bat 

Updated the 5y;rtm rep. to 2010. 
Updated the load5 to 2010 level. 



bo.= 

Transmlsslon #$ Plannl ng 

bo. v u  

bo. )IK 

bo.= 

bo. la 

trcquencles 10 year i t a b l  llty\2010\dlst96.cht 
Mon Jan 27 11:31:{i 2003 

0.01 667 Time, 5ec. 5 .  OOOOf 

59.800, 

a- 
59.600, 

59.500 0 tbus 1rOOl 500.0 FOURCOR~ 1 1 .  60.5C 
59.500 --- + t b u i  lr003 500.0 k+vA30 1 1 .  60m5C 
59.500 - - - - - - - - -  * tbul lr231 230.0 WESTWING 1 1 .  60m5C 
59.500 - - - - - - - - -  * cbu5 26003 500.0 ADELLI~TO 1 1 .  60m5C 
59.500 - -,- X t b u i  260r8 500.0 mCULLGH 1 1 .  60m5C 

2010 BWC C ~ S C  tor ACE ( 0 - Y R  Stablllty R U M  
Orlgl na I I y the 2007 H S ~  A APPROVED BASE CASE 
NOVEMBER 13, 2002 
YAV STAB1 1/03( T W O  3P F L T  WWG5001FLSH CAPS MKP-YAWYAV-WWG, 
NAV-MKP/WWGIK CLR F L T  ~ /YAV-WWlSC RE1412010. dyd WSCC. bat  

Updated the sy5tem rep. to 2010. 
Updated the loads to 2010 level. 


